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i 
Introduction 
The thesis consists of three parts. 
Part I is a general analysis of Book I of the Triangle 
Arithmetics. 
Parts II and III are detailed analyses of the addition 
drill service in Grades III and IV. 
In Parts II and III every fact met in every example 
and every problem in addition, in proving subtraction, in 
‘carrying in multiplication, in proving multiplication; and 
4n adding partial products in multiplication is tabulated in 
groups, and the material in the various groups is gathered 


together into a summary at the close of the work of each 


grade. 




















Part I 
A General Analysis of 
Book I 
_ The Triangle Arithmetics 
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The Purpose of the Analysis. 


Part I is a general analysis of Book I to determine 
1. The relative amount of space devoted to such items as the 

title page, the introduction, the table of contents, the text, the 

illustrations, and the index. 
2. To determine the whole number of examples in each grade in 

each process. 

3. To determine what relation this number bears to the whole 


number of examples in all processes in that grade. 













4. To determine the whole number of problems in each process 
in each grade. 


5. To determine what relation this number bears to the whole 





mber of problems in all processes in each grade. 





6. To determine the percentage of examples in each process in 
pach grade which is solved. 
7. To determine what percentage of problems in each process in 


each grade is solved. 





8. To determine what percentage of the examples in each process 





in each grade occurs in tests. 









9. To determine what percentage of the problems in each grade 








occurs in problem tests. 









10. To determine what percentage of the problems in each grade 





in problem scales. 





| e- 
+ Ae 
| 
| 
| 
| 
| 
| 
| : 
| _ ‘ 
| a) . - 
: 7 2 fe 
ae 
| 
A] < : 
| «x 
i 
4 
4 









Pe ee ae . st) . 
betini att rOS50 Oidi 


’ r 9 
+ f 7 nrer = ¢ 
. ‘ ~ A ike ¢ eave v2 ~ Cee! 
. - jan ’ 
r r 
j ) Se 4 ¢ 19% ». 6 * 
. 
—- ° 
* . 0 . 
, : r 7 , ; 
ve - a 
7 . B\vs : oad wt \d & a 
. « . 
. ’ . 
. < . gq & 1A s*% 4 
‘ 
7 5 i. ¥ ye p 
+ A ¥ ’ - * . 
< nes * 
* Gos - 
; a-a | 
‘2 “ee «6¢ - 
. 
° é ¢ 3, ey ”~ a *“ 
a . ao aul , ) 
‘ 4 ; P rt 
‘ id hat x O4 ow 
« ¢ 
a= =~ Py cate xy ~ 
. V ne WJ4 - we dh b NB {F : 
" r t 
“ - ~ be j 
< ‘ : Pras | TLMIS IPO Ot e 
is 7° e *. 
. IV4f5 84 ODS VAS 
tr c 
~ © corn } i 
J . LO x3 ; t ; in a i o - 
we 
e . Ae Lhe oe > 
4 > - . _- Vwi 2) S 4 
t ate ~ pee oe -_ my o 
ta ,t . Pa his vob wa 7% 


‘aceed meldory of awwonc ff 


5 Smo. gory eho To snsiaeo tery cadw entaieteh of OL 
iy). i aaa 
Ps “\ 


=" on | 
saetsoe meidotq at atynoo 





-36 


There are four hundred twenty pages of text, including illustra- 









tions, five pages of index, and twenty pages of introduction, table 
of contents, and so on in Book I of the Triangle Series. 
Deducting from the four hundred twenty pages the number of pages 


devoted to illustrations, of which there are 27.488, the number of 













pages devoted to the text remains 392.55; or 2208.09 inches; or 88.21 
per cent of the entire number of pages in the book. (Table I, Item I 
Page 5) 


The title consumes one inch, or .178 pages, four hundredths of 


one per cent of the entire number of pages in the book. (Table I, 





Item II Page 5) 
The space devoted to the names and positions of the authors con- 


sumes 2.375 inches, or .422 pages, slightly less than one tenth of one 


| per cent of the whole number of pages, more exactly ninety-five thous- 


andths of one per cent. (Table I, Item III Page 5) 





A total of 1.125 inches is given over to the names of the pub- 









|lishers, with their location and the trade mark of the publishing 


|company. This space is just .2 of a page, or forty-five thousandths 


| 


|of one per cent of the total. (Table I, Item IV Page 5) 





The copyright date occupies .75 inches, or .133 pages, equal to 


three hundredths of one per cent of the total number of pages. 






(Table I, Item V Page 5) 
To the introduction to the pupil there are devoted 4.4375 


linches, or «789 pages; eighteen hundredths of one per cent of the 
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book; to the introduction to the teacher, 16.875 inches, or three 
pages, or sixty-eight hundredths of one per cent of the entire book. 
The introduction to pupil and teacher combined is equal to 21.3125 
inches, or 3.789 pages, equal to eighty-six one hundredths of one 
per cent of the whole book. (Table I, Item VI Page 5) 

The table of contents covers 76.875, or 13.57 pages, equalling 
three and seven hundredths of one per cent of the entire book. 
(Table I, Item VII Page 5) 

The illustrations in Grade III cover 71.125 inches, or 12.64 
pages, or 2.84 per cent of the book. In Grade IV the illustrations 
are given 83.5 inches, or 14.84 pages, a total of 3.33 per cent of 
the book. The illustrations of the volume then consume 154.625 
inches, or 27.488 pages; 6.17 per cent of the book. (Table I, Item 
VIII Page 5) 

To the index is devoted 24.25 inches, 4.31 pages, or ninety- 
seven hundredths of one per cent. (Table I, Item IX Page 5) 

There are 12.722 inches blank between page one and page four 
hundred twenty-five; os total of 2.26 pages or .51 per cent of the 


entire number of pages in Book I. (Table I, Item X Page 5) 





= Se 














Table I. 
TRIANGLE ARITHMETIC 


Book I. 





Inches Pages Per cent of 
pages in 
book. 







Text (illustrations deducted 2208.09 392.55 88.21 





Title 1.00 178 04 










Authors 2375 0422 095 






Publishers 1.125 aa 2045 


Copyright 275 .133 .03 









Introduction 






a. Pupil 4.4375"; .789 pp.; .18% 


21.313 3.789 86 
b. Teacher 16.875"; 3 pp.; .68% 











Table of Contents 76.875 


Illustrations 


Grade III: 71.125"; 12.644pp.; 2.84% 
: PPes wee T64.625 27.483 6.17 





Grade IV: 83.5"; 14.844pp.; 3.33% 








Index 


24.25 4.31 








Blank 12.722 


2503 .125 445.000 











In the work of Grade III, Book I, there are six thousand one 
hundred nineteen examples, of which 1945 or 31.8 % are in addition; 


962 or 15.7 % in subtraction; eight hundred thirty-one or 13.6 % 


in multiplication; and two thousand three hundred eighty-one, or 38.9 


% in short division. (Table I, Page 7) 


There are seven hundred forty-one problems in the work of 


Grade III, distributed as follows: three hundred thirty-two, or 44.9 


% in addition; one hundred seventy-one or 23.1 7% in subtraction; 


one hundred forty-three or 19.3 % in multiplication; and ninety- 


four, or 12.7 % in short division. (Table II, Page 7) 
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Per cent of all 
Examples in Grade III. 


Table II. 


Problems in the Fundamentals in Grade III. 
Per cent of to‘al 


number of problems 
in Grade III. 
Additione-<--0---=-=-333 -——<==2= aea<-n<-scen 
Subtract ion--------171-------- ait celia an cabelas 


Mult iplicat ion-~----143------------------19.3 . 


Short Division 
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The work of Grade IV is divided as follows: exemples: three 


thousand seven hundred three; problems, five hundred sixty. The 
process distribution of examples follows: six hundred eleven, or 
16.5 per cent in addition; three hundred seventy-five, or 22.4 per 
cent in multiplication; nine hundred eighty-eight, or 26.7 per 

cent in short division; eight hundred ninety-nine, or 24.3 per cent 


in long division. (Table III, Page 9) 


The problem distribution is: Addition one hundred two, or 
18.2 per cent; Subtraction one hundred eleven, or 19.8 per cent; 
Multiplication one hundred ninety-one, or 34 per cent; Short 
division one hundred sixteen, or 20.7 per cent; Long division 


forty-one, or 7.3 per cent. (Table IV, Page 9) 
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Table III 


Examples in Grade IV in the four fundamentel processes. 


Addition-------~---=611 
Subtraction---------375 
Multiplication 
Short Division 
Long Division------- 899 


Total 3703 


Table IV 


Problems in Grade IV in the four fundamental processes 


Multiplication 


Short Division------116 


Long Division------- 41--- 


ee ee 


Total 561 
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The total number of examples in the fundamental process in 






the book, (Grades three and four combined) is nine thousand seven 


hundred and ninety-two. There sre 2556 in addition, or 26.1 per: cent 











of the whole number in the book: 1337 in subtraction, or 16.7 per 









cent of the whole number in the book: 1631 in multiplication, or 









16.7 per cent of the whole number in the book: 3369 in short divi- 






sion, or 34.4 per cont of the total number in the book: and 899 in 






long division, or 9.2 per cent of the whole number in the book. 


(Table V, Page 11) 







The total number of problems in the fundamental process in 


the book (Grades three and four combined) is one thousand, three 








hundred two: 435 in addition: 33.4 per cent of the entire number 






in the volume: 282 in subtraction, 21.7 per cent of the entire 





number: 334 in multiplication, 25.7 per cent of the entire number: 


and 41 





210 in short division, 16.1 per cent of the entire number: 







in long division, 3.1 per cent of the entire number. (Table VI, 


Page 11) 
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Table V. 


oe Oe ee ee ee 


Examples in Book I in the four fundamental processes 
(Tables I and III combined) 









number of examples 
in book 


Multiplication----1631-------- -------- ---16.7 


Per cert of whole 
Short Division----3369---.-.-..--~--.--.~.- 34.4 


Long Division----- 899------~.----..~--.--- 


Total --~-=-=--9792 















Table VI. 


Total number of Problems in Book I (Grades three and four) 

in the four fundamental processes. (Tables two and four 
combined) 

Per cent of whole 

number of problems 

in the book 





Addit ion-------~ ~~ 43 5---- Sanna anaasasaw=egS e 4 








Subtract ion- -----0-282--.--= ----.-------. 


Short Division-----210-------------------16.1 


Long Division------ 41------ eee eee 3.1 


-————--= 


Multiplication-----334-------.---------.- 
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Of the total number of examples in addition in Grade three, 
(6119) twenty-one are solved, .34 per cent of the whole number of 
examples for that grade; seventy-six in subtraction or 1.24 per cent 
of the number for the grade are solved; eleven in multiplication; or 


18 per cent; and twenty-seven in short division, .44 per cent of the 


total number of examples in Grade III. (Table VII, Page 13) 


Of the 744 problems in Grade III, thirteen in addition, or 
1.8 per cent are solved; twelve in subtraction; or 1.6 per cent; nine 
in multiplication, or 1.2 per cent; ten in short division, or 1.4 per 


cent. (Table VIII, Page 13) 
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Table VII. 


parses Solved in the Work of Grade III. 
Per cent of all ex- Per cent of all 
amples in the same examples in all 
process in Grade III processes in 
Grade III 


Si hE RS aa oe Lewes anne = -_— ----=-(0, 34 


Subtract ion-------76 "2227 eee ny / 9 Gra ene == ~—<=2 -1 e 24 
Multiplication----11----------1,3 
Short Division----27 


-—-——<= 


Total-------135 


Table VIII. 


Problems Solved in the a of Grade III. 

Per ar of all prob- Per cent of all 
lems in the same proc- problems in grade 
ess in Grade III NBs | 

Addition--- -------13----------- 3-23 ,.9----------------1.8 

Subtraction-----~--12 

Multiplication---- 9 

Short Division----10 


Tetal=---44 








-14- 


In Grade IV, zero examples in addition are solved, zero per cent 
of the total number of examples in the grade; zero examples in sub= 
traction are solved zero per cent of the total; seventeen examples 
in multiplication are solved, .46 per cent of the total; and ten 


examples in division are solved, all in long division, .27 per cent 


of the total number of examples solved. (Table IX, Page 15) 


There are twenty-three problems solved in the work of Grade 
IV, one in addition, or .18 per cent of the total number of problems 
in Grade IV two in subtraction, or .36 per cent of the total nine in 


multiplication, or 1.6 per cent; and eleven in long division or 1.96 


| per cent of the total number of problems in Grade IV. (Table X, 


| Page 15) 




















Table IX. 





Examples Solved in Work of Grade IV. 


Per cent of whole Per cent of whole 
number examples in number examples 
same process. in the grade. 


Addition---------- a - I Ri, se eas ca 
eR RE ah A aii | | | Shaadi icin 
Multiplication--~-17 ----------- 


Short Division--<- 0--------- : ry ee Oe Gg meee ears 


Long Division----10-----------l.1l 2 2 -==------=-- 
Total ---- pies 


27 0.73 























Table XK, 


Per cent of whole number Per cent of 
of problems in the same whole number 
process. problems in 












Addition---------- ]----------.~-- 098 
Subtraction------- Qan- Hono - 5 soa 7.80% 9 %u6S bak 
Multiplication----9-------------- SeFR) Febs8h fe. cack 
Short Division----0--------------0.00 ------------- 
Long Division----1]--------------26,90 §_------------- 


Total 23 
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There are one hundred sixty-two examples in the fundamentals 
solved in the complete volume: twenty-one or .21 per cent in addition; 
seventy-six or .77 per cent in subtraction; twenty-eight or .29 per 
cent in multiplication; twenty-seven or .28 per cent in short divis- 


ion; ten or .10 per cent in long division. (Table XI, Page 17) 


In the complete volume there are sixty-seven problems in the 
fundamental processes solved: fourteen or 1.08 per cent in addition; 
fourteen or 1.08 per cent in subtraction; eighteen or 1.38 per cent 


in multiplication; ten or .77 per cent in short division; eleven or 


|.84 per cent in long division. (Table XII, Page 17) 
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Table XI. 


Examples Solved in entire Book. 
Per cent Per cent of Per cent of 
of total whole number of whole nunher 
solved. examples in book of examples 
on same process. in the book o 
all processes 


OO, a) ee Fe 


Subtraction----~---76 
Multiplication----28 
Short Division----27---------16,.7 
Long Division-----10 


Total 162 100.00 


Table XII, 


Problems Solved in entire Book. 
Per cent Per cent of Per cent of whole 
of total whole number number of problems 
solved. of problems in in book on all 


book on same process steps. 
process step. 


Subtraction- 
Multiplication----18--------26 .9--------5,4 ------------- 1.38 


Short Division----10--------14.9 4.8---------~----0.77 
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In Grade III there are thirty-five tests, distributed as 


follows: eleven tests in addition, involving one hundred fifty-eight 


examples; eleven tests in subtraction, covering one hundred seventy- 


one examples; seven tests in multiplication, covering sixty-eight ex- 
amples; and six tests in division, covering fifty-four examples. 
There are four hundred fifty-one examples covered by the thirty-five 
tests, 35 per cent of them in addition; 37.9 per cent in subtraction; 
15.1 per cent in multiplication, and 12 per cent in division. 

The one hundred fifty-eight in addition represent 2.6 per cent 
of the total number examples in Grade III; the one hundred seventy-one 
in subtraction 2.8 per cent of the same total; the sixty-eight in 
multiplication 1.1 per cent; and the fifty-four in division .9 per 


cent. (Table XIII, Page 19) 


In Grade IV there are thirty-nine tests: nine in addition, in- 
volving one hundred forty-four examples; eleven in subtraction, invol- 
ving one hundred ninety-eight examples; eight in multiplication, invol 
ving two hundred examples; nine in short division involving two hundred 
examples; and two in long division, involving fifty-five examples. 
There are six hundred ninety-three examples covered by the test, 20.8 


per cent in addition; 28.6 per cent in subtraction; 13.8 per cent in 





multiplication; 28.9 per cent in short division; 7.9 per cent in long 


|division. (Table XIV, Page 19) 
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Table XIII 









Tests in Grade III. 








Tests 





Examples Per cent Per cent of Per cent of 
of all total number total examp- 
solved examples in les in Grade 

same process ja 

Addition-------11---~----- 158-----~-35------~-- Je poe a 2.6 












Subbraction~-<<1] <<-26. 44] 7] --<-24<37,, Qu... =. <237 , Sane ee. 






9 


Total----35 451 100.0 T4 


oe eee ee 











Table XiV 









Tests in Grade IV. 





Examples Per cent Per cent of Per cent of 
of all total number total examp- 
solved examples in les in Grade 


game process 







Addition-------9 --------144-~-----20,§----.~-<---=-23,6---------- 







Subtraction---1l------~--198------- 






Multiplication 8-------- 96--~----13,3-08<-------<11,6---------- 






Short Division 9-----~-=--200-------28 .9----------=20.2---------- 







Lomg Diviaiame 2--<<---- 99<-<-—<~ 1.9-9<--8---—= Gelemenn==-<= 





Total 





39 
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PROBLEM SCALES 


In Grade III there are four problem scales covering four 
problem scales covering forty problems, 5.4 per cent of the 
total number of problems in the grade, and 3.1 per cent of 


the total number of problems in the book. (Table XV, Page 21) 


In Grade IV there are four problem scales covering forty 


examples, 7.1 per cent of the problems in Grade IV and 3.1 per 


cent of the problems in the book. (Table XVI, Page 21) 
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Grade III 


Grade IV 


Scales 


Scales 


Problems Per cent of prob- Per cent of 
lems in Grade III. problems in 
Book I. 


3.1 


Table XVI. 


Problems Per cent of prob- Per cent of 
jems in Grade IV. problems in 
Book I. 


3.1 
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Problem Tests 


In Grade III there are twelve problem tests, covering one 
hundred eighteen problems, 15.9 per cent of all of the prob- 


lems in Grade III; and 9.1 per cent of all problems in the 


book. (Table XVII, Page 23) 


In Grade IV there are four problem tests involving 
twenty-one problems, 3.7 per cent of all of the problems in 
Grade III; 1.6 per cent of all of the problems in Book I. 


(Table XVIII, Page 23) 
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Table XVII 


Problems Per cent of problems in 
Grade III. 


118 15.9 


Table XVIII. 


Problems Per cent of problems in 
Grade IV. 


3.7 


Per cent of total 
problems in Book I 


Jet 


Per cent of all prob- 
lems in Book I. 


1.6 
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An Analysis of the Addition Drill Service 
in 
Grade 3 
Book I 


The Triangle Arithmetics 
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The Purvose of the Analysis. 


1. In terms of primary facts. 
1. To determine which primary facts are met in 
the addition work of Grade III. 
To determine the frequency of occurrence of 
each of the primary facts in the addition 
work. 
To determine the total number of practices 
provided upon the primary facts. 
II. In terms of higher decade facts. 
1. The 300 higher decade facts up to 39 plus 9. 
a. To determine which of the 300 higher 
decade facts are taught. 
b. To determine whether or not the teaching 
of these higher decade facts precedes their 
appearance in examples and problems. 
c. To determine the frequency of occurrence of 
each of the higher decade facts used. 
ad. To compare the number of higher decade facts 
taught with the number used in examples and 
problems. 


ee To determine the total number of practices upon 





the higher decade facts up to 39 plus 9. 
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&e The eighty multiplication facts beyond 39 plus 9. 


ae To determine which of the 80 facts are taught. 
b. To note whether or not the teaching of these 
facts precedes their appearance in drills. 
c. To compare the number of these facts taught with 
the number used. 
d. To note the frequency of appearance of each of 
these facts used. 
@. To determine the total number of practices upon 
these facts required for carrying in multiplication. 
3. The higher decade facts beyond usage. 
a. To note which of these facts are taught. 
‘b. To note which of them are used. 
ce To determine the total number of practices upon them. 
III. In terms of process steps. 
1. To determine which process steps are developed. 
2- To determine whether or not the development of a process 
step precedes its occurrence in the drill work. \ 
3. To determine whether or not a process step includes only 
such combinations as have been met previous to the devel- 
opment of the step. 
4, To determine whether or not adequate and isolated drill 
is provided upon each process step before the introduc- 


tion of a new one. 
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27. 


Pages 1 to 5 in the text are devoted to the primary facts 


in addition. The problems and examples involve adding two 


one-digit numbers. There is a presentation of twenty-eight 
primary facts, the lowest sum being zero; the highest sum being 
six. 

There are forty-five practices upon these twenty-eight 
facts, seventeen practices in problems; twenty-eight practices 
in examples. 

The problems precede the examples, that the child may 
first see the need of knowing his number combinations.. Thus 
"the drill keeps behind the meaning." 

The combinations met within these pages of the text are 


tabulated in Table I, Section I, Page 28. 
























































Trianglé,Bo0o0k I-Pages 1-5 





I-Primary facts 


review drill 


Group 


z= 


> Sie § Ie 
SRREOEEE ie 
! 

Rb. wtih 


to 


L 
b | 


GA 


—_—--- 


Table I--Section 1 Color for Examples, 


wi 
j;OQ 









Color for Problems, 


et es oe we 


58 a= 


1 a 
1 SE I Ne Sa 








. g ed ps beat) 4 ro acl 
amy POLEMARE get Tolar T notdweeet abe" 
mug Ato idotS tet gelod 4 







a. 2 6 £ £2) fe 





+ ! ° 


Seereccscsc. 
tt tt be |e 
Sei eenenwreee 


i a a AJ rele 





296 


There is no adding on Pages 6 and 7 in the text. 

The work of Page 8 is a continuation of adding two one-digit 
numbers. Thirty-six additional number facts are met, the lowest sum 
7; the highest sum 10. 


Provision is made for 45 practices upon these 36 facts, 36 of 


the practices in examples; nine of them in problems. 


This group is tabulated in Table I, Section II, Page 30. 
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On Page 9 in the text, two-place addition is developed; that 


is, adding two two-place numbers; no carrying. 

The one problem used in developing the step, and the 32 ex- 
amples in drill upon the step provide for 66 practices upon 34 
primary facts out of 64 primary facts reviewed in Groups I and 
II, The facts utilized and their frequencies are tabulated in 


Table II, Section II, Page 32. 


On Page 11 checking in subtraction upon 29 examples of two 
place numbers provides further addition drill upon this process 
step. The number facts found in this checking are tabulated in 
Table III, Section II, Page 33. 

There are 58 practices provided upon 43 primary facts in 
proving subtraction, all of the facts having been met in Group I 
or II. 

Upon the process step the total drill is 124 practices upon 
43 primary facts, out of 64 primary facts in Groups I and II, 


Pages 28 and 30. 
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There is no addition on Pages 10 and 12. 


On Page 13 in the text reversion is made to adding two one- 
digit numbers. A group of 30 facts is presented in examples, and 
a group of 30 facts is presented in problems. 

The facts and their frequencies are tabulated in Table I, 
Section III, Page 35. 

Of the 30 facts presented in the examples, 15 are a review 
of facts met in Group I (Table I, Section I, Page 28); 15 are 
newly met. 

Of the 30 facts in problems, 12 were met in Group 1, Table I, 
Section I, Page 28; 16 in Group II, Table I, Section II, Page 30; 


and two are reviewed in Group III for the first time. 


Sixty practices are provided upon 49 different facts. 














Sf base OL sega ao notttbba on af otodT 


eto ows patbbe of ebem at no Levee dxod adt ai EL opet af 
brs sions nk hetnosetq of edest OC Ye quote A .etedara dtgth 
pres ni beimesetg vt atont O& to quotg 2 

yl olde? ni betsivdet ots velonegpet? sieid bas atest od 
.28 epat Ill soltsed 

weives s ors ¢1 ,selqmaxe sly at bedeaeeste atzst Of ait 10 
ots @f ;(88 epet .- aottoo® ,T olde?) I quot nk dem etoet to 
i toa yiwort 

~t oldal <f eee oe som atow SI ,ameldeuq wt atost Of adit 10 
sof egad it noktoo? »I ofdaT ,IX quwowD af of ;8S egal ,7T aoiioed 
void terkh odé vot IIT quoi) ni bewatver ets owt as 


»atost Jnoirsettib ¢) aoqu bebivetq ate aseattontq yixld 








Triangle-Book I-Page 135” 35, 


Group LII Primary facts pre- Color for Examples, Black _ 


sented for review drill 





Table I-Section 1@elor for Problems, Req 





{ 00 
<0) 


Ww 
oi) Mt 


& ‘3 
os ‘ 








es eS eon eee 
i ! 
Po Oh Cea eee 


‘ 


- 
es 


7 


¥ 
* 


ee 


ve 
' 


alc J 
CATE Wh a 
Ri awe 


iy : 
Ssiiniel itenebeeie teeeeeeinne 
HY ' 


a 


mt 
DF 3 
Tr 


¥ 
& 
& 
& 
Rs 
& 
a 


: 


— + 
, ; ' 


eft to 


: = 
4 ae ‘= 


Is 


¢@ 


.,ameLdort sot veled 





36 


There is no addition on Page 14 of the text. 


On Page 15 a new process step is developed: addition of two 


twoeplace numbers, no carrying, the sum of the second column 10 or 


over, but under 20. Illustration: 65 Add Down. 
43 
All of the examples on pages 15, 16 and 20 are devoted to drill 


upon this process step; one problem on Page 17 of the text likewise. 
The combinations used in the drill, and their frequencies appear on 
Table II, Section III, Page 37. 

There is a total of 196 practices upon 67 primary facts in this 
new process. Twelve of the 79 primary facts presented previously in 
the text, and shown in Tables I, Section I, Page 28; Table I, Sec- 
tion II, Page 30; and Table I, Section III, Page 35 are not met in 
this drill. 

On Pages 17, 18 and 21 are 12 problems in which the addition 
involves only the sum of two one-digit numbers. These are tabula- 
ted in Table III, Section III, Page 38. 

Twelve practices are provided upon 10 primary facts previously 
met. 

The entire number of examples and problems on Pages 15 thru 21 
involve 208 practices upon 67 of the 79 primary facts previously met. 


All of the 67 facts met occur in the drill upon the new process step. 
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The remaining 21 of the 100 primary facts in addition are 
met on Page 22 in the text, a group of 21 examples and one 
problem in addition of two oneedigit numbers. 

These are shown in Table I, Section IV, Page 40 

One problem on Page 22 of the text involves a primary fact 


met in group II. (5) It is included in Table I, Section IV. 
(4) 


Table II, Section IV, Page 41 shows a summary of the primary 
facts met in the four groups devoted completely to adding two 


one6digit numbers. There is a total of 173 practices provided 


upon the 100 primary facts in addition, 
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No new process steps are developed in the remaining pages of 
the chapter (Pp. 23 thru 36). 

Drill is concentrated upon the process ste s already met: 
adding two one-digit numbers; adding two two=plac: numbers, no 
carrying, both sums below 10; adding two two-place numbers, no 
carrying, the sum of the tens column 10 or over. 

The adding of two one digit numbers is met in 3 problems on 
Page 24; 4 on Page 29, and in 45 examples on Page 30. 

The combinations and their frequencies in these 7 problems 
and 45 examples are tabulated in Table III, Section IV, Page 43, 


Upon 45 facts there are 52 practices provided; 55 of the primary 


facts are not included. 
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Addition of two two-place numbers, both sums under 10 is met 
a in 4 problems on Page 33; in 5 problems on Page 35; and in one 


problem on Page 36 of the text. 





It is met also in one example on Page 23 and in two examples 
on Page 36. 
The combinations met in these 10 problems and 3 examples are 


tabulated in Table IV, Section IV, Page 45; 26 practices upon 17 





primary facts. 
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All other examples (129), and all other problems (8) on Pages 
? 23 thru 36 of the text are devoted to adding two two-place numbers, 
the sum of the tens column 10 or over. The combinations met, and 


their frequencies are tabulated in Table V, Section IV, Page 47. 





There are 274 practices upon 89 primary facts in adding 
two two-place numbers. 

On Page 25 of the text a group of 25 subtraction examples 
to be checked provides for further drill upon this process step 
in addition. The facts occurring in this checking are tabulated 
in Table VI, Section IV, Page 48. 

The complete drill on this step then includes 324 practices 


upon 89 primary facts. 
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Table VII, SectionIV, Page 50, is a summary of Tables III, IV 
and V, of Section IV, Pages 43, 45, 47; and shows the total number 
of facts with the frequencies of each in all process within Pages 
23 and 36 of the text including checking in subtraction. 


Of 402 practices in adding upon 94 facts in 202 examples and 





25 problems, 324 practices are found in 179 examples and 8 
problems in the process step adding two two-place numbers, sum of 
the tens 10 or over; while only 78 practices are upon previous 
process steps; and 16 of them are in a problem test were one 
expects mixed processes within Pages 23 thru 36. By far the 
greatest amount of drill is placed upon the adding of two two= 


place numbers, the second sum over 10, but below 20. 
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In summarizing Chapter I we may say that the authors have 
presented for review the 100 basic combinations in addition and 
have given practice upon the use of 99 of them in examples and 
problems upon the three process steps: (a) adding two ono=digit 


numbers in the chapter; (b) adding two one=place numbers both sums 





below 10; (c) adding two one-place numbers, the first sum below 
ten; the second sum 10 or over. 

The 99 facts used, with the frequency of occurrence of each 
in drill upon these process steps are shown in Table VIII, Sect:on 
IV, Page 52. There is a total of 626 practices upon 99 of the 100 
primary facts. 

Table IX, Section IV, Page 53 shows a summary of all of the 
facts met in addition only in Chapter I, including the 173 practices 
upon the 100 primary facts presented for review, and tabulated in 
Table II, Section IV, Page 14. In the complete chapter, in addition 


only, there are 799 practices upon 100 primary facts. 
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Table X, Section IV, Page 55 shows the addition facts used in 
proving subtraction in Chapter I. | 

There are 108 practices upon 70 of the 100 primary facts. 

Table XI, Section IV, Page 56 shows a sum of all of the facts 
used met in Chapter I including proving subtraction. There are 917 


practices upon the 100 primary facts. 
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Chapter II. Grade III. 


A new process step in addition is developed on Page 37 of the 
text; adding three figures in a column, the sum of the first two 


lower than 10; the total sum below 20. Ill: Read downward. 


8 
1 
2 
Page 38 is devoted to drill upon this process step only; and 
the facts used are shown in Table I, Section V, Page 58. There 
are provided 184 practices upon 87 primary facts. Thirteen 


primary fects are not met. 
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Higher decade addition, no bridging of the tens, is developed 
on Page 39. The combinations used in developing the step are 
shown in Table II, Section V, Page 61; and in Table III, Section V, 
Page 62. 

Of the seven combinations used in developing the step, two are 
beyond the usage of business and society, 42 plus 4, and 52 plus 4; 
however, 42 plus 4 is a combination required to be known for 
carrying in multiplication; 52 plus 4 should be omitted. 

Table IV, Section V, Page 63, and Table V, Section V, Page 64 
33 show the higher decade combinations appearing in the drill 
following the presentation of the step. 

There are t¥o practices upon two primary fects. 


There are 16 practices upon 15 higher decade combinations up 


| to 39 plus 9. None of these combinations used has been taught. 


There are 6 practices upon 5 combinations beyond 39 plus 9 needed 
for carrying in multiplication only one of which has been taught 


(42 plus #). Four have not been taught; (42 plus 5; 45 plus 4; 


63 plus 5; 64 plus 3). 


There are ll practices upon 11 facts beyond 39 plus 9, not 


needed for carrying in multiplication. None of these ll facts 


used has been taught. 


Concerning this higher decade addition Buckingham and Osburn 


say, “It should be performed much the same way as addition of the 


basic one=digit numbers, namely by single direct response." 











~ 


60. 


"Arguments have been presented to show that higher decade 
addition is sufficiently different from related basic combinations 
so that proficiency in the latter does not guarantee proficiency in 
the former. These higher decade combinations must be specifically 
learned." 

Thus it would appear that more specific teaching should 
accompany each of the facts to be learned in higher decade addition. 

John C. Stone in “How To Teach", Page 75, says, “While drill 
is necessary, it is not sufficient.” 

In relation to the form of presentation of the higher decade 
combinations, Buckingham and Osburn in the Search Light Arithmetics, 
Introductory Book, Page 192, say “Higher decade addition is not a 
form of column addition. The horizontal form of expression is 
preferable. Neither in column addition nor in multiplication does 
the two-place number appear either above or under the one-place 


number; in fact, the two-place number does not appear at all3" 
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On Page 40 a further process step is developed: column addition: | 


three one-place numbers, the first sum 10 or over, the total sum 





under 20. Illustration: 8 Read downwerd. 
i | 
The problem used in developing this step and four others giving 
practice upon the step are charted in Table VI, Section V, Page 66. 
Five practices are provided upon five primary facts and five upon 


higher decade facts, none of which has been taught. 





Immediately following this brief presentation and practice, a 





class example is given to fix 24 higher decade combinations with 
sums renging from 11 to 19, two of which have been taught:(12 plus 4; 
12 plus 5). Shown in Table VII, Section V, Page 67. There are 44 
practices upon the 24 facts; 4 of the practices upon 2 facts which 
have been taught (12 plus 4; 12 plus 5) and 40 of the practices upon 


22 facts which have not yet been taught. 
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68. 


Page 42 is devoted to the use of higher decade facts in 
column addition. 

The facts used are shown in Table VIII, Section V, Page 69. 

There are 51 practices upon 22 primary facts; and 51 practices 
upon 24 higher decade facts. Of these 24 higher decade facts, only 
two have been taught (12 plus 4; 12 plus 5). The facts taught are 
shown in the shaded squares. 


All of the 24 were included in the preparatory drill on Page 41 


in the text, Table V, Section VII, Page 67. 
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70. 


Page 43 carries on the same process step, but there is 

g * - > 

presented a group of 21 higher decade facts, no bridging, for 
drill preparatory to meeting them in examples and problems. 


They are shown in Table IX, Section V, Page 70. 


There are 42 practices upon 21 higher decade facts without 


bridging. None of the 42 facts have been taught. 
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The drill upon this colum addition involving higher decade 


facts is continued in examples and problems thru Pages 43, 44 and 
45. The facts utilized within those pages are shown in Table X, 
Section V, Page 4l. 
Within the primary facts there are 165 practices upon 65 facts. 
Within the higher decade group there are 1ll practices upon 
45 facts. Two of the facts used have been taught (12 plus 4; 12 
plus 5). Forty-three of the facts used have not been taught. 
Twenty-four were included in the preparatory drill on Page 41 of the 
text; Table VII, Section V, Page 67; 21 in the preparatory drill 


on Page 43 of the text, Table IX, Section VII, Page 71. 
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74. 
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At the foot of Page 44 in the text, a speed drill is given on 





higher decade facts to facilitate adding in columns. This group 
is tabulated separately in Table XI, Section V, Page 75. There is 
a total of 32 practices upon 32 higher decade facts, 2 of which 
have been taught. 


Table XII, Section V, Page 76 shows the number facts occurring 





in two problems which involve adding two two-place num bers, both 
sums below 10. They occur in a problem test, which explains their 
not being upon the process step involving higher decade addition in 
colums. These two problems are the only variations from higher 


decade addition within 7 pages of the text. 
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The following step is termed “carrying in addition" introduced 
by means of higher decade addition involving bridging the tens. 
Concerning this method reference may again be made to the Buckingham 
Osburn Arithmetic, Page 192: "Higher decade addition is not a 
form of column addition. By presenting it to the child in horizontal 
form, we at least avoid putting in the child's hand a crutch which 
he will not be able to use." 

Table I, Section VI, and Table II, Section VI, Pages 78 and 79 
represent the combination presented in developing the new step. Of 
the 9 facts presented with answers, five of them: 42 plus 9; 96 
plus 7; 99 plus 2; 98 plus 2; 95 plus 5; are beyond all the 
requirements of social and business usage in addition; and are 


not required for carrying in addition; therefore, they should be 


omitted. 
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Table III, Section VI, Page 81 and Table IV, Section VI, Page 82 
illustrates the facts used in the Pages 46 and 47 of the text drill 
upon higher decade addition with bridging of the tens, preparatory to 
meeting such facts in examples and problems. Fiftyefive are beyond 
the needs of business and society in adding; and only 5 of the 55 are 
needed for carrying in multiplication: 48 plus 6; 48 plus 3; 49 plus 
2; 49 plus 3; 64 plus 7. Therefore, drill might be omitted upon 
these 50 facts, and practice put upon the useful ones. 

There are 2 practices upon 2 primary combinations to provide 
the assistance in the combinations which immediately follow. 

There are 53 practices upon 43 higher decade facts within 
39 plus 9. Four of the 43 facts used have been taught; 39 used 
have not been taught. 


There are 6 practices upon 5 facts beyond 39 plus 9 needed 


for carrying in addition. None of these 5 has been taught. 


There are 50 practices upon 44 facts beyond 39 plus 9 not 
needed for carrying in addition. Three of these 44 facts used 


have been taught; 41 facts used have not been taught. 
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83. 


Page 48 in the text introduces a new step in the column addition 
of three or four one-place numbers: the first sum over 10 and the 
total sum being 20 or over; zeros are introduced into the column, 


in some cases. Illustration: 8 Read downward. 


In further preparation for this addition, 70 higher decade 
facts involving bridging are presented for drill. Of these, one 
(16 plus 9) was used in the teaching device on Page 46; and 21 
others were used in the drill on higher decade addition on Page 47. 


The 70 are shown in Table V, Section VI, Page 84. Forty-eight of 
i} 
the facts used are met for t:.e first time. There are 70 practices upon 


70 higher decade facts with bridging. Only one fact used has 


been taught. Sixty-nine facts used have not been taught. 
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Table VI, Sdetiby VI, Page 86 represents the facts used in 
column addition on Pages 48, 49 and 50 of the text. 

While the new step starts off with adding three one-place 
numbers in a column, the columns are lengthened to four numbers 
and zeros are introduced, although no teaching or preparatory 
drill has been given on adding zero to numbers above 9. 

Osburn says that zeros are not of importance in column 
addition and the child should be taught merely to neglect then. 

Buckingham and Osburn, in the Search Light Arithmetic, 
Introductory Book, say, "In drill work every one of the 38 zero (392) 
combinations should be practiced." 

There is a total of 53 practices upon 30 primary facts. 

There is a total of 78 practices upon 60 higher decade facts 
within the limits of business and social usage. Only one of the 
60 facts used has been taught; 59 facts used have not been taught. 


All of the drill is upon single column addition, the first 


sum beyond 10. 
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87. 


On Page 50 of the text the pupil is introduced to an advanced 
process step: adding two two-place numbers with carrying. 

There are 89 examples and 1 problem on Pages 50 and 51; 
1 problem on Page 52, and 2 problems on Page 55 on this process 
step. The combinations involved and their frequencies are charted 
on Table I, Section VII, Page 88. 

There is a total of 272 practices upon 68 primary facts; and 
7 practices upon 7 higher decade facts without bridging. The 7 


facts used have not been taught but have been met in preparatory 


drill. 
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89. 


~~ At the foot of Page 51 a “review" drill is given upon higher 
decade facts. The combinations drilled upon are charted in Tables 
II and III, Section VII, Pages 90 and 91. 

There are 27 practices upon 27 of the 300 higher decade facts 
below 39 plus 9. 

One of the 27 facts used has been taught. Twenty-six of the 
27 facts used have not been taught. 

There are 7 practices upon 7 of the 80 facts beyond 39 plus 9 
required for carrying in multiplication. 

None of the 7 facts used has been taught. 

There are 56 practices upon 56 facts beyond 39 plus 9 which 
are not required. 

None of the 56 facts used has been taught. 

On Page 52 there are 2 problems involving adding of 2 one-digit 
numbers; 3 problems bringing in gaps and zeros, although no develop- 
ment of any such process steps has been attempted. 

On Page 55 three problems bring in the use of single column 
addition. | 


The number facts in all of the problems not involving the use of 


the new process step (carrying in addition; two two-place addends) 


are charted in Table IV, Section VII, Page 92. 
There are 15 practices upon 6 primary facts. 


There are 4 practices upon 4 higher decade facts. 


None of the 4 higher decade facts used has been taught. 
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subtraction. 


One example on Page 53 and 24 examples on Page 54 of the text 


| 

| 

| 
provide for 50 practices in addition with carrying. Thus additional | 
drill is provided upon the most recently developed process step. 
| 


The primary facts occurring in the drill are tabulated in Table V, 





Section VII, Page 94. 


There are 67 practices upon 49 primary facts. 
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On Page 56 of the toxt an advanced step in addition is developed: 


two column addition with carrying. Gaps are introduced into this step 


without any development whatever, although 2 problems involving gaps 
occurred previously. 

Table I, Section VIII, Page 96 covers the facts in the drill 
work upon this new step. 

There are 188 pracices upon 78 primary facts. 

There are 82 practices upon 49 higher decade facts below 
39 plus 9. Two of the 49 facts used have been taught. Forty-seven 
of the 49 facts used have not been taught. 

On Page 59 of the text there are 2 problems which make use of 
adding two one-digit numbers. On Page 63 there is 1 problem bringing 
in adding of two two-place numbers with carrying. The facts used are 
shown in Table II, Section VIII, Page 97. 

On Page 63 of the text checking in multiplication thru the use 
of addition is introduced. The facts in this practice are showm in 
Table III, Section VIII, Page 98. 

There are 17 examples of two place addition without carrying, 
providing 36 practices upon 10 primary facts. 

Of a total of 311 practices in adding in 65 examples and 7 
problems, 270 practices are upon the most recently developed process 
step; 41 practices are upon process steps previously met. 


Of the 132 facts in the drill, 127 of them are included in the 


practice upon the new process step. 
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99. 


There is no addition on Babes 64, .654:-66,..67.,-.68, -69,-70,-T71 
of the text. 
~) On Page 72 there begins a general review of processes which 
have preceded. 
Table IV, Section VIII, Page 100 shows the combinations used 
and the frequency of the use of each in the review on Pages 72 thru 76 
of the text. 
There are 194 practices upon 68 primary facts. 
There are 136 practices upon 84 higher decade facts below 
39 plus 9. Four of the 84 facts used have been taught. Eighty 
of the facts used have not been taught. 
Of the 330 practices in 70 examples and 5 problems, 3 practices 
| are upon addition of one-digit numbers; 18 practices are upon two 
place addition two addends, no carrying; 60 practices are upon two 
place adding, two addends, carrying; and 249 practices are upon 
column addition, three and four addends, one or two place numbers, 
with and without gaps. This last named process is the most 


| recently developed process step. 
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There is no adding on Page 77 of the text. 
On Page 78, another process step is developed: addition of a 


three-place number, with a one place, a two place, or a three place 


number, with or without carrying. Ill: 125 152 363 
238 286 438 


The developmental step involves adding two three-place numbers. 

The combinations used in the development and in the drill, | 
together with their frequencies are shown in Table I, Section IX, 
Page 102. The total number of practices on this step is 206, in 
54 examples and 3 problems. Of these, 203 practices are upon 65 
primary facts and 3 practices upon higher decade combinations: | 


10 plus 3; 10 plus 6; 10 plus 7. None of these 3 facts used has ! 





been taught. 


The authors seem to consider such examples as 


(a) (b) (c) 
476 368 849 | 
387 49 _4 | 


of equal difficulty, and present no development of types b and c. 
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* Page 80 Weta’ af Se fewer Sign and decimal point are 
introduced in adding. 

» | Table I, Section X, Page 104 shows the number facts involved 
in the drill found on Pages 81 md 85. In the work bringing in the 
dollar sign and decimal point there are 76 practices upon primary 
45 facts, and 24 practices upon second decade facts, 8 upon 8 
higher decade facts, no bridging; 16 upon 16 facts with bridging. 
Only 1 of these 24 higher decade facts has been taught. Table II, 
Section X, Page 105 shows the combinations found in 4 problems on 
Pege 85 which do not use the dollar sign. These problems are in a 
test. There are 8 practices upon 7 primary facts. There are 3 
practices upon 3 second decade facts, none of which has been 
taught. 

On Page 84 of the text provision is made for addition thru 
proving subtraction. There are 30 examples involved, and the 
addition required includes 2 addends, carrying and no carrying, 
with 2 or 3 place numbers, the hast most recently presented step 
in addition before the introduction of the dollar sign and decimal 
point. The dollar sign and decimal point are not used in these 
examples. The facts used in checking are charted in Table III, 
Section X, Page 106. There are 118 practices upon 73 primary facts; | 
and 2 practices upon second decade facts: 10 plus 3; 10 plus 4. 


a Neither of these two higher decade facts has been taught. 
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No fatter process steps are developed in Chapter II, and the 

facts found in the remaining pages of the chapter, Pages 88 thru 

& 112 are grouped in Table I, Section XI, Page 108. The processes 
are miscellaneous. There are 369 practices upon 100 primary facts; 
55 practices upon 47 higher decade facts within 39 plus 9. Two of 
these higher decade facts used have been taught; 45 facts used have 
not been taught. 

On Page 97 a drill is given to prepare the child for carrying 
in multiplication. The addition facts involved are charted on 
Table II, Section XI, Page 109. 

There are 13 practices upon 11 primary facts; 17 practices 
upon 15 higher decade facts, no bridging. None of these higher 
decade facts has been taught. 

On Pages 98, 99 and 104 in the text provision is made for 
further addition thru examples involving carrying in multiplication 
and on Page 98 only, thru proving multiplication. The number facts 
met in the carrying are tabulated in Table III, Section XI, Page 110; 
in proving multiplication in Table IV, Section XI, Page 111. In 
checking, there are 65 practices upon 33 primary facts; and 26 
practices upon 14 second decade facts. One of the higher decade 
facts has been taught; 13 facts used have not been taught. In 
carrying, there are 8 practices upon 4 primary facts; 23 practices 


Sf _ upon 15 higher decade facts within 39 plus 9. None of these 15 


higher decade facts has been taught. 
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Table V, Section XII, Page 113 and Table V, Section XII, Page 
114 show a sum of all of the facts used in addition only in Chapter 
If. 

There are 1793 practices upon the 100 primary facts. 

There are 851 practices upon 193 of the 300 higher decade 
facts up to 39 plus 9. 

Eight of the facts used have been taught. 

Eighty-five of the facts used have not been taught. 

There are 13 practices upon 10 of the 80 higher decade facts 
required to be known for carrying in multiplication. 

One of the facts used has been taught. 

Nine of the facts have not been taught. 

There are 127 practices upon 112 of the higher decade facts 
beyond 39 plus 9 not required to be known. 


Six of the facts used have been taught. 


One hundred six of the facts used have not been taught. 
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Table III, Section XII, Page 116 shows a sum of the addition 
facts found in Chapter II in carrying in multiplication. 

There are 22 practices upon 11 of the 100 primary facts. 

There are 40 practices upon 15 of the 300 higher decade facts 


to 39 plus 9. None of the higher decade facts used has been 


taught. 
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Table IV, Section XII, Page 118 shows a sum of the addition 
facts used in Chapter II in proving multiplication by the addition 
method. 

There are 101 practices upon 37 of the lod primary facts. 

There are 26 practices upon 14 of the higher decade facts 
to 39 plus 9. 


One of the higher decade facts used has been taught. 


Eleven of the higher decade facts have not been taught. 
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119. 


Table V, Section XII, Page 120 shows a sum of all addition 
a facts used in proving subtraction in Chapter II. 
There are 193 practices upon 81 of the 100 primary facts. 
There are 2 practices upon 2 of the higher decade facts below 


39 plus 9. 


Neither of these 2 higher decade facts used has been taught. 
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The final summary of Chapter II is charted in Table I, 
Section XIII, Page 122. This table includes all of the facts used 
»% in the various processes including all teaching steps and all 
preparatory drills as well as practices in drills following these 
introductory steps, in addition, in multiplication and in proving 
subtraction. 

There are 2109 practices upon the 100 primary facts. 

There are 750 practices upon second decade facts; 140 
practices upon third decade facts; and 29 practices upon fourth 
decade facts; or a total of 919 practices upon 196 of the 300 
higher decade facts below 39 plus 9. 

Eight of the 196 facts used have been taught. 

One hundred eightyeeight of the facts used have not been 
taught. 

There are 13 practices upon 10 of the 80 higher decade facts 
beyond 39 plus 9, required for carrying in multiplication. 

One of the 10 facts used has been taught. 

Nine of the 10 facts used have not been taught. 

Table II, Section XII, Page 123, shows 127 practices upon 112 
higher ,decade facts beyond 39 plus 9 not required to be known. 

Six of the 112 facts have been taught. Three of these six occurred 
only in the teaching step, and not thereafter. 


a | One hundred six of the remaining 109 facts used have not been 


taught. 





Zt old? at be Paaite sal = | 
bees afori oft to Lis, sobuteab 
Iie bag ecete gatdoeet fTa) 


dyuvel nog sooitosiy = nad | 


OGE. sat to sel nogy cochsony ee o eter & a0 ean’ oh 
Me my he Mpe re, 


48 ‘only €8 @8 wolod edoet obsceb ° 
i need ovat doen eionh ind ark to gat 


Pret a sage ie 


seed ton over hoax, avant oad te $ % - : st person 


Siguas n9od ton peel’ seen pn or ant to sai 
“SEL noeu 809 ofc Tel woe (eae ‘oget TIX nei oo 3 staat 
““lmnvoael ad. of rene ton @: Saas ih be late adcet k they only 





Triangle-Book I-Chapter II 122, 
Group Final summa 

stoving mur ess tecet eh, Braddape. 

ue ang ogrrying | tid ie ae 





7 9 

TEEPE ie 
ra o2 oa 44 49 49) 94} 50 
13 2) 852 7 e 4 $5 45 : 


7 


ol 


4 i) 
4/14 {13.] 10 14) 1@ 22) 22 19] 24 
2 Sas Pe tiem | Lt 2 & 










ER: 
2 214 
| e * ae a 2 os 
sia |i | 
1 22 
2 K 
2 4 
1 M3 
32 24 | 
9 3 | 
/ 
ee ee Re ee 
t x 8 | 10 12| 14/11 14 tbl 
Ol PA ES 3 
) i) Sy ii) reyi3) ia 
iii1{1 2 o ria |e ja | | 
al 1 


UY 16 rT? ¢ 


7110] 7412 +e 
(BMMRGRRBES 


PECCEROoET: 


a mUWRFIN Ei Pye 


: 7 


6 











Color for Examples, Black. 


Table I 
Section XIII 


Color for Problems ,_%ed 
Shading denotes facts taught 





nee sae eee: oe 


+ z 125456 6 

les | 1fais]i]e] 2 
> j 

=| aaa 1121207 ae 

p44] 2 26211 G 11 

mA / “i / ff, — 

5h i 

28 | a 

wat a 

r}2 1 | 

5 iv 

i31 | | 

32 a 















— ht 
aad 


as REA 3 mtd 


ll, 


‘ 
| 
“ame woes — 


mpi 


' 


Fa 


: ' 
' 4 \ / 
2 Th eel net = oe Delia ~ 
; 
Pi 


a 
a ee ‘ 
; 


ke 


et 2 


ae 
- 

; 

: . 


oat 
yer 


ne 
~ 
; 


emsidoxt vot +oled 


f 








Pe 
Section XIII 


Se a 


Shacing denotes gacts taught 


| 





Sinatly "gates Begpat usage 5 6 9 8 a . ote a 4 5 6 9.8.8 
‘al oe oe oe Sie aoe eb mil |_| Te Shee 
al oe ae 


sl tats tebe! 1 Ll 
5 | eh a 


REP 24eSs * RPERERHETH 
Ae MRE RRREE 

57 pT? | 

aT] | TO 

ae 13 Se Oe 


ml * Ltt 
65| pe oe 

| 
sel | eobiewtea Shel. * SBR eRs 
| eo DS ee ae ee ae 
67! | i b2 — = 
68 ut 


1 }i m 
RRR NE ee Un aa a PG 


~ 
a) 


Uy ‘ 











ek) a 


fst sl ef of o] Se] St Sf se 


; 
qo. 


oe 


} 
' 
{ 
‘ 


le ae ee, 
ntti 


ae 


vo an _ 
| 
et ove 
. | 
; 
{ 
' 


i 


whore test a 
; : 
: 


-< 


‘sere = 


Ride tae 
} > 
1 


i 
‘ 


: 
: 


ee ee ens 


i 


Tg teres ae tome ae oe te pe 


{ 
, 


1 
; 
7 
' 
4 


bevaee - 
} 
} 


: 


: : 
ain oa | —— * on a 1. — " E 
_ - 4 > a * - - i taenene eee 


’ ; 


: : j 


Oe a a Se eae 


wi BS = 





a ee 


In Chapter III there are no 
The work of the chapter has been 
3 10 pages each for analysis. 
The addition facts in Pages 
Section XIV, Page 125. 
There are 49 practices upon 
There are 1l practices upon 
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124, 


specific process steps taught. 


divided into groups of approximately 


113 thru 122 are charted in Table I, 


36 primary facts. 


higher decade facts below 39 plus 9. 


been taught. 


Six of the 7 facts used have not been taught. 


The addition facts occurring in carrying in multiplication on 


Pages 113 thru 122 of the text are shown in Table II, Section XIV, 


Page 126. 


There are 23 practices upon 10 primary facts. 


There are 45 practices upon 28 higher decade facts below 39 


plus 9. 


None of the 28 facts used has been taught. 


» There are 6 practices upon 6 


of the 80 higher decade facts 


required to be known for carrying in multiplication. 


None of the 6 facts used has been taught. 


There are 3 practices upon 3 


higher decade facts beyond 
oO 7 


39 plus 9 not required. Table III, Section XIV, Page 127. 


None of the 3 facts used has been taught. 
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Table IV, Section XIV, Page 129 shows the number facts in 


mM 


addition on Pages 123 thru 132. 
s There are 6 practices upon 6 primary facts. 
There are 210 practices upon 210 higher decade facts within 
39 plus 9. Seven of these facts have been taught; 203 facts 
used have not been taught. 


The addition facts met within these 10 pages of the text 


in carrying in addition are listed in Table V, Section XIV, Page 130. 


There are 5 practices upon 5 primary facts. 
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The addition facts on Pages 134 thru 144 of Chapter III are 
charted in Tables VI, and VII, Section XIV, Pages 132 and 133. 

There are 270 practices upon 100 primary facts. There are 
46 practices upon 40 higher decade facts within 39 plus 9; none of 
which has been taught. There is one practice upon one higher decade 
fact beyond 39 plus 9, required for carrying in multiplication. 

This has not been taught. 

There are 2 practices upon 2 higher decade facts beyond 39 plus 9 
not required for carrying in multiplication. Neither of the two 
facts used has been taught. 

The addition facts met in carrying in multiplication within 
these pages are shown in Table VIII, Section XIV, Page 134. 

There are 59 practices upon 39 higher decade facts within 
39 plus 9. One of these facts has been taught; 38 facts have not 
been taught. 

There are 11 practices upon 8 of the required 80 facts beyond 


39 plus 9. 





None of these 8 facts has been taught. 
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All of the facts found in addition in Pages 144 to the close 
» of Chapter III are tabulated in Table IX, Section XIV, Page 136. 
| 3 | There are 104 practices upon 59 primary facts. 
| There are 43 practices upon 31 higher decade facts within 
39 plus 9. None of these facts has been taught. 
The addition facts found in carrying in multiplication within 
| these pages are shown in Table X, Section XIV, Page 137. 
| There are 3 practices upon 2 higher decade facts. 


Neither of the facts used has been taught 
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Table I, Section XV, Page 139 and Table II, Section XV, Page 


140 shows a summary of all facts used in addition only in 
Chapter III, 

There are 435 practices upon the 100 primary facts. 

There are 310 practices upon 200 of the 300 higher decade 
facts to 39 plus 9. 

Seven of the 200 facts used have been taught. 

One hundred ninety three of the facts used have not been 
taught. 

There is one practice upon one of the 80 higher decade 
facts required to be known for carrying in multiplication. It 
has not been taught. 

There are 20 practices upon 2 higher decade facts beyond 
39 plus 9 not required to be known. 


Neither of the 2 has been taught. 
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Table III, Section XV, Page 142 shows a summary of all of the 
= addition facts used in multiplication in Chapter III. 
There are 47 practices upon 21 of the primary facts. 
There are 106 practices upon 53 of the 300 higher decade 
facts to 39 plus 9. 
None of the higher decade facts used has been taught. 
There are 18 practices upon 12 of the 80 higher decade 


facts required to be known for carrying in multiplication. 


None of these 12 facts used has been taught. 
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143. 


A summary of all of the addition fects found in Chapter III 
is tabulated in Table I, Section XVI, Page 144. The table con- 
teins all facts included in carrying in multiplication as well 
as facts found in addition only. 

In the entire chapter there are 482 practices upon 100 
primary facts. 

There are 231 practices upon 100 second decade facts. 

There are 147 practices upon 100 third decade facts. 

There are 38 practices upon 20 fourth decade facts, ora 
total of 416 practices upon 220 higher decade facts within 
requirements of business and social usage, up to 39 plus 9. 
Seven of the 220 have been taught. Two hundred thirteen facts 
used have not been taught. 

There are 19 practices upon 13 facts beyond 39 plus 9, 
required for carrying in multiplication. None of the 15 has been 
taught. 

There are 5 practices upon 15 higher decade facts beyond 
39 plus 9 not required for carrying in multiplication. These 5 


are shown in Table II, Section XVI, Page 145. None of the 5 facts 


used has been taught. 
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146. 


Chapter IV. 


‘The addition facts with their frequencies, as they occur in 
each ten pages of the text in Chapter IV are listed upon the 
following tables. Table I, Section XVII, Page 147 tells the story 
of Pages 155 thru 164. 

There are 153 practices upon 94 primary facts. 

There are 28 practices upon 27 higher decade facts below 
39 plus 9. Of the fects used one has been taught; 26 facts used 
have not been taught. 

The addition facts found in multiplication within these ten 
pages are listed on Table II, Section XVII, Page 148. 

There are 12 practices upon 10 primary facts. 

There are 41 practices upon 25 higher decade facts below 
39 plus 9. Two of the 25 have been taught; 23 facts used have 
not been taught. 

There are 36 practices upon 15 higher decade facts beyond 


39 plus 9. One facts has been taught; 14 facts used have not 


been taught. 
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The total number of addition facts and the frequency of the 
occurrence of each on Pages 165 thru 174 are tabulated in Table III, 
Section XVII, Page 150. 

There are 250 practices upon 92 primary facts. 

There are 58 practices upon 49 higher decade facts; two of 
which have been taught; 47 facts used have not been taught. 

The addition facts used in carrying in multiplication within 
these ten pages are tabulated in Table IV, Section XVII, Page 151. 

There are 13 practices upon 12 primary facts. 

There are 81 practices upon 44 higher decade facts below 
39 plus 9. Two facts have been taught; 42 facts used have not 
been taught. 

There are 35 practices upon 19 higher decade facts beyond 


39 plus 9. One fact has been taught; 18 facts used have not 


been taught. 
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Group Facts met in carrying Table IV 
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Table V, Section XVII, Page 153 shows the addition facts in 
» Pages 175 thru 184 of Chapter IV of the text. 

There are 13 practices upon 12 primary facts. 

There are 7 practices upon 7 of the 300 higher decade facts 
below 39 plus 9. None of these higher decade facts has been taught. 

On Table VI, Section SVII, Page 154 are shown the addition 
facts found in carrying in multiplication within these ten pages. 

There are 13 practices upon 12 primary facts. 

There are 26 practices upon 26 of the 300 higher decade facts 
below 39 plus 9 none of which has been taught. 

There are 24 practices upon 24 of the required 80 higher 
decade facts. 


One of the 24 facts used has been taught. 


Twenty-three facts used have not been taught. 





ey van 


, 








“[Triangle-Book I-Pp. 175 thru 164 __ 


Group _Racts met in addition 
only 


* 
% “it 






29 


FE? 8 es 








153, 


Color for Examples , cece 
Table V 


Section XVII Color for Problems,_ked — 


of | | tt | tt 
Ley ee ase 
48 


Coa REC 


SECC 


+ 


Scoot to 








= 


CaiiaanaaE 
RESSREr 
HH 


ee ee nS ae any ee i 


ORS a AE i 


ime rt ie var, x _— iad ‘ali 
t ’ ba 
‘ 


} 5 
; 


! Loa 
mfr toe ~ t 


: amas * 
| ‘ | Ee 


: 
ap! 


[ | Hep aeeaeey TT ae | 
fs Co 
a COC 
hen DAnneaneee wm 
lot Lo 
lel | 
| ee 














Triangle-Book I-Pp. 175 thru 184 “154, 


Group Addition facts met in Table VI 
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155. 


Table VII, Section XVII, Page 156 has the addition facts and 
their frequencies occurring in Pages 185 thru 196; (close of the 
chapter). There are 116 practices upon 66 primary facts. 

There are 105 practices upon 80 of the 300 higher decade 
facts below 39 plus 9. Three of these facts have been taught; 

10 facts used have not been taught. 

The addition facts used in carrying in multiplication are 
shown in Table VIII, Section XVII, Page 157. 

There are 26 practices upon ll primary facts. 

There are 23 practices upon 21 of the 300 higher decade facts 
below 39 plus 9. One has been taught; 20 facts used have not been 
taught. 


There are 26 practices upon 19 of the 80 required facts 


beyond 39 plus 9. None has been taught. 
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158. 


Table IX, Section XVII, Page 159 shows all of the addition 
& facts used in addition in Chapter IV, with the frequency of each. 
There are 532 practices upon the 100 primary facts. 
There are 198 practices upon 108 of the 300 higher decade 
facts up to 39 plus 9. 
Four of the 100 higher decade facts used have been taught. 


One hundred four higher decade facts used have not been 


taught. 
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Table X, Section XVII, Page 161 shows a summary of the 
» addition facts used in multiplication in Chapter IV. 

There are 64 practices upon 25 of the 100 primary facts. 

There are 171 practices upon 64 of the 300 higher decade 
facts to 39 plus 9. 

Two of the 64 higher decade facts used have ee taught. 

Sixty-two of the 64 higher decade facts used have not been 
taught. 

There are 122 practices upon 39 of the 80 higher decade 
facts required to be known for carrying in multiplication. 


One of the 39 facts used has been taught. 


Thirty-eight of the 39 facts used have not been taught. 








: : _— — : a ok : Pap AG 
OR ae a ee 
_ SS eee | 183 Ta OR 








— See _ ——_ ee 


[Triangle-Book I-Chapter Iv it 
Color for Examples, Black. 





; Group gs g acts met Table X 
in carrying in multiplication only Section XVII Color for Problems,_ged 4 
' Shading aenotes facts taught 
. aes Se he ee it bBo Bo & 6.3 
| fe eee Stee 





ct 


ERE 





— 


———— a er anes 


) 


: 


ee ene eed 


ahisarnemsdliiire-sgilaenbs 
: 
| 


j 


ee a eet 


[ 
h 


ORE! TET 


tee pee 





162. 


Table I, Section XVIII, Page 163 is a summary of Tables I, II, 
III, IV, V, VI, VII, VIII, IX and X, Section XVII and shows the whole 
number of addition facts with the frequency of each found in the 
complete chapter, including all addition facts met in carrying in 
addition. 

There are 596 practices upon 98 primary facts. 

There are 369 practices upon 152 of the 300 higher decade facts 
below 39 plus 9. Of these 152 facts, four have been taught; 148 
facts used have not been taught. 

There are 122 practices upon 39 of the required 80 higher decade 


facts beyond 39 plus 9. One of the 39 facts used has been taught; 


38 facts used have not been taught. 
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164. 


Chapter V. 

The analysis is continued in groups of approximately 10 pages. 
There is no adding on Pages 197, 198, 199. The addition facts on 
Pages 200 thru 210 are shown in Tables I and II, Section XIX, Pages 
164 and 165. 

There are 293 practices upon 95 primary facts. 

There are 45 practices upon 39 of the 300 higher decade facts 
below 39 plus 9. One of the 39 facts used has been taught; thirty- 
eight of the 39 facts used have not been taught. 

There is one practice upon one higher decade fact byond 39 plus 
9 not required to be known. The 1 fact used has not been taught. 

The facts used in carrying in multiplication in this chapter 
begin on Page 197 of the text. The addition facts occurring in 
carrying on Pages 197 thru 210 of the text are shown in Table III, 
Section XIX, Page 166. 

There are 39 practices upon 15 primary facts. 

There are 74 practices upon 37 of the 300 higher decade facts 
below 39 plus 9. Two of the 37 facts used have been taught. 
Thirty-five of the 37 facts used have not been taught. 

There are 133 practices upon 36 of the 80 higher decade facts 
required to be known for carrying in multiplication. une of the 


36 facts used has been taught. Thirty-five of the facts used have 


not been taught. 
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168. 


Table IV, Section XIX, Page 169 contains all of the facts with 
their frequencies found in addition work only on Pages 211 thru 222, 
the close of the work in Grade III. 

There are 89 practices upon 60 primary facts. 

There are 13 practices upon 12 of the 300 higher decade facts 
within 39 plus 9. Three of these higher decade facts have been 
taught; 9 facts used have not been taught. 

The addition facts used in carrying in multiplication within 
these pages are shwn in Table V, Section XIX, Page 170. 

There are 26 practices upon 18 primary facts. 

There are 60 practices upon 48 of the 300 higher decade facts 
below 39 plus 9. Three facts have been taught; 45 facts used have 
not been taught. 

There are 159 practices upon 56 of the 80 required higher 


decade facts beyond 39 plus 9. One of these (42 plus 4) has been 


taught. Fifty-five facts used have not been taught. 
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Table VI, Section XIX, Page 172 and Table VII, Section XIX, 





Page 173 shows a summary of the facts used in addition only in 
Chapter V. 

There are 382 practices upon the 100 primary facts. 

There are 58 practices upon 45 of the 300 higher decade facts 
to 39 plus 9. 

Three of the facts used have been taught. 

Forty-two of the facts used have not been taught. 

There is one practice upon one of the higher decade facts 


beyond 39 plus 9 not required to be known. 


The one fact used has not been taught. 
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174. 


Table VIII, Section XIX, Page 175 shows the addition facts 


used in multiplication in Chapter V. 


s 


There are practices upon of the 100 primary facts. 
There are practices upon of the 300 higher decade facts 


to 39 plus 9. 
of the facts used have been taught. 
of the facts used 


There are 292 practices upon of the 80 higher decade 


— 


facts required to be known for carrying in multiplication. 
One of the facts used has been taught. 


Seventyenine of the facts used have not been taught. 
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176. 


Table I, Section XX, Page 177 and Table II, Section XX, Page 
178 are a summary of Tables VI, VII and VIII, Pages 172, 173 and 
175 and show the combinations and their frequencies as found in 
the complete chapter including all facts found in carrying in 
multiplication. 

There are 447 practices upon 100 primary facts. 

There are 192 practices uyvon 110 higher decade facts within 
39 plus 9. Seven of these facts have beent aught; 103 facts used 
have not been taught. 

There is 1 practice upon 1 higher decade fact beyond 39 plus 9, 
not required. The fact has not been taught, (43 plus 9). 

There are 292 practices upon 75 of the 380 required higher 


decade facts beyond 39 plus 9. One of these facts has been taught; 


74 facts used have not been taught. 
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179. 


Table I, Section XXI, Page 180 shows a summary of all of the 
facts used in adding only in Grade III. 

There are 3940 practices upon the 100 primary facts. 

There are 1418 practices upon 226 of the 300 higher decade 
facts up to 39 plus 9. 

Eight of the 226 facts used have been taught; 218 of the facts 
used have not been taught. 

There are 14 practices upon 1l of the 80 higher decade facis 
required for carrying in multiplication. One of the 1l facts used 
has been taught; 10 of the facts used have not been taught. 


There are 133 practices upon 118 higher decade facts beyond 
39 plus 9 not required. 


Six of the 118 facts used have been taught. One hun- 


twelve of the 118 facts used have not been taught. 
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182. 


Table III, Section XXI, Page 183 shows all of the addition 
facts used in multiplication only in Grade III. 

There are 198 practices upon 44 of the 100 primary facts. 

There are 447 practices upon 98 of the 300 higher decade 
facts to 39 plus 9. 

Five of the 98 facts used have been taught. 

Ninety-three of the 98 facts used have not been taught. 

There are 417 practices upon the 80 required higher decade 
facts beyond 39 plus 9. 


One of the 80 facts used has been taught. 


Seventy-nine of the 80 facts used have not been taught. 
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184. 


Table IV, Section XXI, Page 185 shows a summary of all addition 
facts used in proving multiplication only in Grade III. 

There are 101 practices upon 37 of the 100 primary facts. 

There are 26 practices upon 14 of the 300 higher decade facts 
to 39 plus 9. 


One of the 12 higher decade facts used has been taught. 


Eleven of the 12 higher decade facts used have not been taught. 
o o 
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186. 


Table V, Section XXI, Page 187 shows a summary of all addition 
s facts used in proving subtraction only in Grade III. 

There are 301 practices upon the 100 primary facts. 

There are 2 practices upon 2 of the 300 higher decade facis 


to 39 pins 9. 


Neither of the 2 facts used has been taught. 
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188, 


Table I, Section XXII, Page 189 and Table II, Section XXII, 
Page 190 show the complete number of addition facts met in the 
*% work of Grade III. It includes all facts met in addition processes, 


all facts met in proving subtraction and in multiplication; and all 





facts in carrying in multiplication. 

There are 4540 practices upon 100 primary facts. 

There are 1894 practices upon 246 of the 300 higher decade 
facts below 39 plus 9. Eight of these facts have been taught; 
238 facts used have not been taught. 

There are 445 practices upon 80 higher decade facts beyond | 
39 plus 9 required for carrying in addition. One of these facts 
has been taught; seventyenine facts used have not been taught. 

There are 133 practices upon 118 higher decade facts not 
required for carrying in multiplication. 

Of these 118 facts, three of them (52 plus 4; 96 plus 7; 
99 plus 2) were taught, and did not occur again throughout the 
work of the grade. 

Three others, (42 plus 9; 95 plus 5; 98 plus 2 ) were taught 
and occurred one other time: in the drill immediately following 


their being taught. 


None of the remaining 112 needless facts has been taught. 
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191. 


Table I, Section XXII, Page 192 is a table upon which the 
2 frequency of occurrence of each primary is listed and with it the 


difficulty index according to Clapp. 


The facts are arranged in order from O plus 0 to 9 plus 9. 
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193. 


Summary 


Grade Three 


I, The Primary Facts. 
The total number of primary facts met in Grade III is 100. 
The total number of practices upon these 100 facts is 4540. 
The average number of practices is 45.4 
The range of practice is from 13 to 114, with a median of 45, 
and a mode of 46. 
Ql: 34 practices. 
Q3: 50 practices. 
The combination 4 plus O receives the least amount of practice. 
It has a difficulty index of 2.8 (Clapp) 
The combination 1 plus 8 receives the highest number of 
practices: 114. It has a difficulty index of 2.7(Clapp). 
The 5 combinations receiving the median number of practices, 
45, with their difficulty indices follow: 
2 plus 2: D.I.-1.7 
6 plus 2: D.1.-4.4 
7 plus 4: D.1.=8.0 
9 plus 2: D.1.-2.4 
9 plus 4: D.I.-9.0 


2 The combinations with the highest difficulty indices: 
7 plus 9, D.I. 15; and 8 plus 5, D.I. 15, receive 48 and 53 prace 


tices respectively. 
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The saubientien with nee iewest difficulty index, o plus 0, 
DI. 0.2, receives 23 practices. 

- The two combinations receiving 34 practices (QI) are 
4 plus 4: D.I.=3 
6 plus 6: D.1.<3.5 

The two combinations receiving 50 practices (Q3) are, with the 
difficulty index of each: 

5 plus St -BtT.=5.2 
7 plus 6: D.I.-8.1 

That is, the amount of practice provided upon any combination 
does not follow the difficulty index of that combination, so that 
combinations inherently difficult may receive relatively less 
practice than ones less difficult. 

Overdrill on the easier combinations becomes unavoidable, and 
even necessary, however, due to the introduction and drill upon 
new process steps, which require that the combinations used be as 
easy as possible. 

The problem of sufficient drill upon combinations presenting 
difficulty is taken care of in this volume thru supplementary 
practice material such as individual cards upon which each child 
records with and without the answer any combinations with which 


he personally encounters difficulty. Hence, each child is studying 


= only what he does not know. 
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| xz. The Higher Decade Facts Below 39 plus 9. 
Of the 300 higher decade facts below 39 plus 9, 246 have been 
> - used. Only 8 have been taught. Fifty-four have neither been 
taught nor used. 

The teaching of the eight facts precedes their use in 
examples and in problems. 

The total number of practices upon the 246 facts met is 1894. 

The average number of practices is 7.7. 

The range of practice is from 1 to 25, with a median of 6. 
and a mode of l. 

Thirty-one facts are met only once. 

Four facts are met 25 times. 

Fourteen facts are met 6 times. 

Twenty facts are met 3 times. (Q1) 

Three facts are met 11 times. (Q3) 

Concerning the teaching of these higher decade facts it may be 
that the authors feel that the principle involved will be established 
by means of the brief presentation and development of a very few 
facts. The provision for individual differences should take into 
consideration the child slow to grasp as well as the one learning 
quite readily. 

While the drill upon the higher decade facts appears to be ade- 

. quate upon the facts used, the development of them is woefully 
inadequate. 


The slower children cannot draw inferences, and the combinations 
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aught them must be taught directly. “The multiple connections are 


= T, —— : ~ = 





difficult to form and difficult to retain. For this reason it is a 


bad policy to teach number connections and rationalizations concerning 





them at the same time.” Myers claims that the attempt to drill too 


soon is a loss to learning. He says, “Really, it is not drill but 





‘ testing; and testing on what has not been adequately learned....... 
Drill then is often a misnomer. It only deserves the name when it is 
correct repetition or over-learning." 


As to the combinations appearing only once, the teacher will 








provide drill upon such of them as require it, the various facts 


requiring various amounts of practice among different children. 





In regard to the method of teaching the higher decade facts, 
there might be some question. It appears that the authors are in- 
clined to present them as detailed processes, rather than as single 
direct responses. For example, the authors refer to higher decade 


adding in which the tens are bridged, as "carrying in addition". 








Stone says, “There is no thought of carrying. The pupil may satisfy 
himself of the correctness of the results by counting, then observe 
the endings, and that the tens' column is increased by one." 


III. 
The Eighty Facts Required for Carrying in Multiplication. 


The 80 facts required to be known for carrying in multiplication 





have been used. Only one of the 80 has been taught. Osburn says, 


"No teacher can expect high accuracy in carrying in multiplication 





unless she has carefully and conscientiously taught each of these 
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| 175 addition combinations." (Osburn includes 95 combinations below 
| the forties). | 
) > The total number of practices upon the 80 facts is 445. | 
The average number of practices is 5.6 
The range of practice is from 2 to 14, with a median of 5; | 
Mode, 4; Ql: 4; and Q3: 7. 
Three facts receive 2 practices. 
One fact receives 14 practices. 
Fourteen facts receive 5 practices. 
Sixteen facts receive 4 practices. 
Three facts receive 7 practices. 


IV. 
The Higher Decade Facts Byond 39 plus 9; Not Required. 


One hundred eighteen of these facts are met in Grade III. 
Six of the 118 have been taught. 

The total number of practices on these 118 facts is 133. 

The average number of practices is 1.l 

The range of practice is from 1 to 3; median 1; mode 1. 

One hundred five facts receive one practice. 

Two facts receive 3 practices. 


The remaining ll facts receive 2 practices. 








Since these facts are beyond the needs of business and 


society, and are not needed for carrying in multiplication, they 





I >, | should be omitted, and the drill placed upon necessary combinations. 


V. The Process Steps. 


The authors develop 8 process steps: 
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1. Two place addition, both sums under 10. 
2 Two place addition, second sum 10 or over. 
3. Column addition, the first sum below 10. 
4. Column addition, the first sum over 10, the total 
sum below 20. 
5. Column addition, the first sum over 10, the total 
sum above 20. 
6. Carrying in addition. (Two two-place numbers) 
Carrying one. 
7. Two column addition with carrying. Carrying one or two. 
8. Adding with carrying. Double carrying introduced. 
There is a question as to whether or not the process steps are 
developed previous to their being used in examples and in problems. 


For example, 36 is developed. 
44 


+47 
In the drill following the development, however, there appears 


such an example as, 59 
aT 
6 
2 


In the second illustration there are some two place and some 


one place numbers; that is, the tens* column is incomplete. This 


would be a new difficulty for a child. 


In such a case as this: 9 and 3 appear in the same drill 
7 0 
es 9 
6 


group after the development of an example like the first of the two. 
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As a matter of fact, the introduction of a zero is a new step. 


Examples like 476 and 925 are unlike. 
387 8. 


In the second of these two examples, there is a gap, and a 
dangling left to cause a child new difficulty. 

Hence, all process steps are not developed previous to their 
occurrence. And accordingly, isolated drill does not occur upon 
each process step, but there is mixed drill in many cases. 

It would seem that a more gradual and more detailed procedure 
in the presentation of the new steps would be required to develop 
independent and accurate work upon them. One of the guiding 
principles relating to practice is that what is needed should be 
taught directly. 

We may say that the authors develop certain process steps before 
presenting drill upon them, and furnish isolated drill as they 
interpret these process steps. 


As to the primary facts used in the various process steps, they 


are reviewed before their occurrence in the steps. 


As to the 300 higher decade facts up to 39 plus 9, only eight 
of them have been taught previous to their occurrence in the process 


steps, while preparatory drill is given upon the others before use. 
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The Purpose of the sis 


I. In terms of primary facts. 


1. To determine which of the primary facts are practiced. 





2. To determine the frequency of practice upon each of 
the primary facts met. 
3. To determine the total number of practices upon the 
primary facts met. 
| 4. To note the relation of the amount of practice upon 
each fact to its difficulty. 
II. In terms of the 300 higher decade facts up to 39 plus 9. 
1. To determine which of the higher decade facts are used. 
2. To determine the frequency of practice upon each higher 
decade fact used. 
| 3. To determine the total number of practices upon the 
| higher decade facts used. 
III. In terms of the eighty facts beyond 39 plus 9.required for 
carrying in multiplication. 
1. To determine which of the facts are used. 
2. To determine the frequency of practice upon each of the 
facts used. 
3. To determine the total number of practices upon the facts 
| used. 
” IV.In terms of the higher decade facts byond 39 plus 9 not required. 
1. To determine the facts used; their frequency, and the total 
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The facts occurring in examples and problems in Pages 224 thru 
233 are shown in Tables I and II, Section XXV, Pages 203 and 204. 

There are 419 practices upon 97 primary facts. 

There are 143 practices upon 89 higher decade facts below 
39 plus 9. Three of these facts have been taught; 86 facts used 
have not been taught. 

There is one practice upon one fact byond 39 plus 9 required 
for carrying in multiplication. This fact has not been taught. 


There are 7 practices upon 7 higher decade facts beyond 


39 plus 9 not required for carrying in multiplication. (Table II, 


Page 204). None of these has been taught. 
Table II, Section XXV, Page 205 shows the combinations used 
in carrying in multiplication within these 10 pages of the text. 
There is one practice upon one such combination: 36 plus 2. 


This fact was not taught. 
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39 plus 9. Five facts have been taught; 90 facts have not been 


206. 


Table IV, Section XXV, Page 207 shows the facts found within 


Pages 234 thru 243 of the text, in the work of addition. 


There are 23 practices upon 23 primary facts. 


There are 19 practices upon 19 higher decade facts below 


39 plus 9. One fact was taught; 18 facts were not taught. 


Table V, Section I, Page 208 shows the addition facts found 


in carrying in multiplication within the same ten pages of the 


text. 


There are 105 practices upon 44 primary facts. 


There are 217 practices upon 95 higher decade facts within | 


taught. 


There are 153 practices upon the necessary 80 higher decade 


facts beyond 39 plus 9. 


One of these facts has been taught. 


Seventy=nine have not been taught. 
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Table VI, Section XXV, Page 210 shows the facts used in the 


addition drill in Pages 244 thru 253. 
There are 46 practices upon 32 primary facts. 
There are 31 practices upon 25 higher decade facts below 
39 plus 9. One fact has been taught; 24 have not been taught. 
Table VII, Section I, Page 211 shows the facts used in 
carrying in multiplication within these pages of the text. 
There is one practice upon one primary fact. 
There are 2 practices upon 2 second decade facts. 


Neither of the two has been taught. 
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Tables VIII and IX, Section XXV, Pages 213 and 214 show the 
= facts used in addition in Pages 254 thru 263 of the text. 

There are 358 practices upon 95 primary facts. 

There are 17 practices upon 13 higher decade facts below 
39 plus 9. None of the 13 facts has been taught. 

There is one practice upon one fact beyond 39 vlus 9; not 
needed. It has not been taught. 

In Tables X and XI, Section I, Page 215 are shown the addition | 
facts used in carrying in multiplication. 

There are 5 practices upon 4 primary facts. 

There are 7 practices upon 7 higher decade facts below 39 plus 9. 
One of the 7 has been taught; 6 have not been taught. 

There is one practice upon one required higher decade fact 


beyond 39 plus 9. 
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Tables XI and XII, Section XXV, Pages 217 and 218 show the 
a) | facts used in addition on Pages 264 thru 273 of the text. 
; | There are 114 practices upon 62 primary facts. | 
There are 220 practices upon 147 higher decade facts below | 


39 plus 9. Six of these facts have been taught; 141 have not 





been taught. 

There are 4 practices upon 3 of the 80 higher decade facts 
| ‘required for carrying in multiplication. None of these has been 
taught. 


There are 10 practices upon 7 higher decade facts beyond 





| _ 39 plus 9 not required for carrying in multiplication. None of the 
| 7 has been taught. 

Within these pages of the text was a group of subtraction 
examples to be checked. The addition facts used in the checking 
are shown in Table XIII, Section XXV, Page 218. 

There are 96 practices upon 37 primary facts and 5 practices 


| 

upon 2 second decade facts. | | 
| | 

There are no addition facts in carrying in multiplication | 

| 


within these pages of the text. 
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“Table XIV, Section XXV, Page 221 chawd tha addition ibs 
found within Pages 274 thru 283 of the text. 

There are 16 practices upon 16 primary facts. 

There are 9 practices upon 9 higher decade facts below 
39 plus 9. None of these facts has been taught. 

Table XV, Section XXV, Page 222 shows the addition facts 
used in carrying in multiplication in the same group of pages. 

There are 23 practices upon 17 primary facts. 

There are 44 practices upon 35 higher decade facts below 
39 plus 9. Two of these facts have been taught; 33 have not been 
taught. 

There are 36 practices upon 30 of the 80 higher decade facts 


required for carrying in multiplication. One of these 30 facts has 


been taught; 29 have not been taught. 
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Table XVI, Section XXV, Page 224 shows the facts used in 








the addition service within Pages 284 thru 293 of the text. There 
s | are 39 practices upon 28 primary facts. 

There are 7 practices upon 7 second decade facts, and one 
practice upon one third decade fact. None of these 8 facts has 
been taught. | 

On Page 287 of the text there is a group of examples in 


subtraction to be worked out and checked. The addition facts 





used in checking are shown in Table XVII, Section XXV, Page 225. 


There are 108 practices upon 86 primary facts; and 4 practices 





upon 4 second decade facts. None of these higher decade facts has 





been taught. 





The addition facts used in carrying in multiplication within 


| these pages are shown in Table XVIII, Section XXV, Page 226. 
There are 4 practices upon 3 primary facts. There are 6 practices 


upon 6 higher decade facts below 39 plus 9. One of the 6 has been 





taught; 5 have not been taught. 





There are 3 practices upon 3 of the 80 required higher decade 


facts beyond 39 plus 9. None of the three has been taught. 
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Table I and II, Section XXVI, Pages 228 and 229 show the facts 


in the addition drill on Pages 294 thru 303 of the text. 


i *s There are 225 practices upon 83 primary facts. | 





| 
There are 85 practices upon 73 higher decade facts below i é | 
} 





| 39 plus 9. Two of the 73 facts have been taught; 71 have not been i 





taught. | 


There is one practice upon one of the 80 facts beyond 39 plus 9 | 





| required for carrying in addition. This fact has not been taught. | 7 








There are 1l practices upon 11 facts beyond 39 plus 9 not 








| required for carrying in addition. None of these 11 facts has 
been taught. 


i The addition facts used in multiplication within these pages 





are shown in Table III, Section XXVI, Page 230. On Page 298 of | { 


the text multiplication by 2 numbers is introduced. Consequently 








the facts recorded are those used in carrying and in adding 





partial products. 


There are 246 practices upon 86 primary facts. 





There are 103 practices upon 60 higher decade facts below 
| 39 plus 9. Two of these 60 facts have been taught; 58 have not | 
been taught. 


There are 71 practices upon 42 of the 80 facts beyond 





39 plus 9. None of these 42 facts has been taught. 
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Table IV, Section XXVI, Page 232 shows the facts used in 
addition on Pages 304 thru 313 of the text. 

There are 79 practices upon 53 primary facts. 

There are 31 practices upon 29 higher decade facts below 
39 plus 9. None of the 29 facts has been taught. 

The addition facts used in multiplication within these pages 
are shown in Table V, Section XXV, Page 233. 

There are 32 practices upon 26 primary facts. 

There are 19 practices upon 18 higher decade facts below 
39 plus 9. One of these 18 facts has been taught; 17 have not 
been taught. 


There are 8 practices upon 8 of the 80 higher decade facts 


beyond 39 plus 9 required for multiplication. None of the eight 


facts has been taught. 
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The facts in addition within Pages 314 and 323 of the text 
are shown in Table VI, Section XXVI, Page 235. 

There are 5 practices upon 5 primary facts. 

There are 5 practices upon 5 higher decade facts below 
39 plus 9. None of these 5 facts has been taught. 

The addition facts used in multiplication within the same 
group of pages is shown on Table VII, Section XXVI, Page 236. 

There are 3 practices upon 3 primary facts and one practice 


upon one second decade fact. This higher decade fact has not 


been taught. 
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The addition facts within Pages 324 and 333 of the text are 


shown in Tables VIII and IX, Section XXVI, Pages 238 and 239. 

There are 83 practices upon 49 primary facts. 

There are 41 practices upon 37 higher decade facts below 
39 plus 9. None of these 37 facts has been taught. 

There are 2 practices upon 2 higher decade facts beyond 
39 plus 9 required for carrying in multiplication. Neither of 
the 2 has been taught. 

There is one practice upon one higher decade fact beyond 
39 plus 9 not required for carrying in multiplication (Table IX, 
Page 239. This fact has not been taught. 

Table X, Section XXVI, Page 240 shows the addition facts 
used in multiplication in Pages 324 thru 333 of the text. 

There are 13 practices upon 13 primary facts. 

There are 7 practices upon 7 higher decade facts below 
39 plus 9. One of the 7 has been taught; 6 have not been taught. 

There are 4 practices upon 4 of the 80 higher decade facts 
required for carrying in multiplication. None of the four facts 


has been taught.’ 
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Table XI, Section XXVI, Page 242 shows the facts used within 
Pages 334 thru 343. 

There are 85 practices upon 54 primary facts. 

There are 148 practices upon 105 higher decade facts below 
39 plus 9. Seven of these 105 facts have been taught; 98 have not 
been taught. 

Table XII, Section XXVI, Page 243 shows the addition facts 
uséd in multiplication within these ten pages of the text. 

There are 113 practices upon 61 primary facts. 

There are 44 practices upon 32 higher decade facts below 
39 plus 9. None of these 32 higher decade facts has been taught. 

There are 18 practices upon 16 of the 80 higher decade 


facts required for carrying in multiplication. None of these 


16 facts has been taught. 
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The facts occurring in addition in Pages 344 thru 353 of the 





text are shown in Table XIII, Section XXVI, Page 245. 


There are 23 practices upon 21 primary facts. 





There are 12 practices upon 1l higher decade facts below 


39 plus 9. None of the 11 facts used has been taught. 





Table XIV, Section XXVI, Page 246 shows the addition facts | 
occurring in multiplication within these ten pages of the text. 
On Page 351 of the text multiplying a three place number by 
a three place number is introduced. The adding of partial products 


provides many additional practices. 





There are 167 practices upon 70 primary facts. 





There are 139 practices upon 74 higher decade facts below 





39 plus 9. One of these 74 facts used has been taught; 73 have 
not been taught. 

There are 74 practices upon 49 of the higher decade facts 
beyond 39 plus 9 required to be known for carrying in multiplication 
One of these 49 facts used has been taught; 48 have not been 


taught. 
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Table XV, Section XXVI, Page 248 shows the facts occurring 


in addition on Pages 354-363 of the text. 

There are 53 practices upon 36 primary facts. 

There are 21 practices upon 19 higher decade facts below 
39 plus 9. One of the 19 facts used has been taught; 18 have 
not been taught. 

Table XVI, Section XXVI, Page 249 shows the addition facts 
used in multiplication within Pages 354 and 363 of the text. 

There are 35 practices upon 31 primary facts. 

There are 19 practices upon 18 higher decade facts below 
39 plus 9. None of the 18 facts used has been taught. 


There are 7 practices upon 7 of the 80 higher decade facts 


beyond 39 plus 9 required to be known for carrying in multiplication. 


None of the 7 facts used has been taught. 
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Table XVII, Section XXVI, Page 251 shows the facts used in 
addition in Pages 364 thru 373 of the text. 

There are 25 practices upon 23 primary facts. 

There are 14 practices upon 12 higher decade facts below 
39 plus 9. One of the 12 facts used has been taught; 11 have 
not been taught. 

Table XVIII, Section XXVI, Page 252 shows the addition facis 
used in multiplication within the same ten pages. 

There are 26 practices upon 19 primary facts. 

There are 10 practices upon 8 higher decade facts below 
39 plus 9. One of the 8 facts used has been taught; 7 have not 
been taught. 

There are 3 practices upon 3 of the 80 required higher decade 


facts beyond 39 plus 9. None of the 3 facts used has been taught. 





Fie CE eee eee 


; 


aw 
} 


an 


al a = PE Lee a a ee Pee Se . ay 





Triangle-Book I-Pp. 


I 





Group Facts met in addition only 


sel tara o7S 


Table XVII 
XXVI 


Section 


+ 
ee) 
I 
av) 
ts 
Pp 
on 
(o>) 
~ 
Qo 


2 


i 
: 


mation hin 

i 
pF 
as 


} 


109 


| 


i 


em | et ne te + 


ba! 
as 
ans e 
SiS 
LOD 


i 


a 
aa 





“om : 
eee 

LS 1 
RERT ex. 
She o Dew EE 
ben ones 








Color for Examples, 


Color for Problems, _ | 
Shading denotes facts taught} 


ie a 


oe 


aod 
tui 





| 


_—— 









+ 44 4 


; a SS geet ess pre 








tf 
4 
ie, 


SGGnare 


et 





2 oy 
he, 
‘ ; 
ts UR ELL 





: 


ee 
, 
it : 
I — be 4 " 





— 


Lio 
a oe | rd : a 










i 


s* 


Toa 
Ce 


ee eee 
’ 
ss 
Pp eh note. 
' ; 


en ee 
j 
. ' 
— 
-- 


. 
-_——— 

: 

: '¥ 
mee eee 











ee -~ — ee - ~——~—w= om ~— ——w -— a — - ——— EE oe —_ eee 
" oh , ; + 7 ‘} ; —> >) 54 ) < 4s" Q m ¢ 
— +1 + if) « “ =f ; 3 mo, o) c st OR x < : 
> = 1-4 4 = a amined = = > he = a _ ———— 
: es 
: 7) 
i i i 2 : ; ; % 
2 ae “ 7 | F 4 fam “a a ¥ 7 ‘tou 1 . 
aut tt: = e Te fe FE | tt eo 
» ae : : : i : ; . : : a : si SAS oa 
oe = — - f~ > . t- 1. -4 +. of ——— -4- -- —_ 
toe = a | x a a | a on 2 
| H : : : } | : : : : —, 
2 — ae Sa ak So | —--——-—| ; ; —_— > 2 A. 7 a 
, a aw ze Bw .. Yok 2 ee See ra 
e a | 1 ; ’ 5 : 7 : | : ‘ ’ ! ; : : \ : ee 
a) ¢-- ~—} ‘ = , i- — : - onl a —{ — a : ; : r Ya --—- — . 
: 5 } : : : : ; 
att iy iLiad oP ot Lee ee x 
by f__. -. fy 4-————} L L ‘ ~~ ; | t-—-~ 4 4 ~ hm a tee _ 
5 : : : ; ’ | ; t : 7 ' ‘ A 
c : | : ' ' ’ : : : ; ’ i 
= es oe oe = oe = ‘BS OS GS a ee ae | 
. ' : : ] | ‘ : 4 ; : - 
: rr) : . . = 
@ : : : : ; : ¥ : : H : ; 
ci ie Ge | = a + ee + ; 





a | 
7 
: 
+ 
at 





Triangle-Book I-Pp. 364 thru 373 252s 
Color for Examples,_§ Black 


Group Adcition facts met in Table XVIII 
: - s S i Yow 
multiplication only Section XXVI oe. for Problems Regu 
She Geno tes facts 
teuch 
+ 0 ! 2 ' 3 4 5 6 °99eoae 


00 


ens meme se 





PUPPET be cece 


| 

| | a am : 
CC soll | 1) 
SERGE OC EO 
| lad Bike 


| # 


) 








> a 


Sean 
ee 


i 
74. 
‘> 

: 


a 
i> | KF | 


' 


--o > 


~ biting — a << 


: 


Cam ee 


. fmmioens onaetine 


' 
at —}- 
ze 

\ 


. 


' 


t 
' 
: 


‘ 
‘ 
; 
' 
: | J 
en 
: ; 
' 









2036 

















Table XIX, Section XXVI, Page 254 shows the facts occurring 


| in addition within Pages 374 thru 383 of the text. 





) There are 1l practices upon ll primary facts. 
There is one practice upon one second decade fact. This fact 
used has not been taught. 
Table XX, Section XXvi, Page 255 shows the addition facts 
used in multiplication within the same ten pages of the text. 
There are 66 practices upon 38 primary facts. 
There are 29 practices upon 26 higher decade facts below 
| 39 plus 9. Two of the 26 facts used have been taught; 24 have 
| not been taught. 
There are 24 practices upon 23 of the 80 required higher 


decade facts beyond 39 plus 9. None of the 23 facts used has 





been taught. 
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Table XXI, Section XXVI, Page 257 shows the facts used in the 
addition drill in Pages 384 thru 393 of the text. 

There are 68 practices upon 45 primary facts. 

There are 21 practices upon 20 higher decade facts below 
39 plus 9. None of the 20 facts used has been taught. 

Table XXII, Section XXVI, Page 258 shows the addition facts 
used in the multiplication drill within the same group of pages 
in the text. 

There are 25 practices upon 18 primary facts. 

There are 14 practices upon 14 higher decade facts below 
39 plus 9. One of the 14 facts used has been taught; 13 used 
have not been taught. 

There are 4 practices upon 4 of the required 80 higher decade 


facts beyond 39 plus 9. None of the 4 facts used has been taught. 
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Pages 394 thru 403 of the text are devoted wholly to fractions. 








The facts used in the addition drill on Pages 403 thru 413 
are shown in Table XXIII, Section XXVI, Page 260. 

There are 168 practices upon 82 primary facts. 

There are 189 practices upon 128 of the 300 higher decade 
facts below 39 plus 9. Six of the 128 facts used have been taught; 
122 used have not been taught. 

Table XXIV, Section XXVI, Page 261 shows the addition facts 
used in multiplication drill in Pages 404 thru 413 of the text. 

There are 167 practices upon 75 primary facts. 

There are 79 practices upon 50 of the 300 higher decade facts 
below 39 plus 9. Two of the 50 facts used have been taught; 48 
used have not been taught. 

There are 47 practices upon 35 of the 80 required higher 


decade facts beyond 39 plus .9. One of the 35 facts used has been 


taught. Thirty-four of the facts used have not been taught. 
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262. 


The facts occurring in addition within the Pages 414 thru 420 
the close of the text, are shown in Table XXV, Section XXVI, Page 
263. 


There are 46 practices upon 35 primary facts. 





There are 8 practices upon 8 of the 300 higher decade facts 
below 39 plus 9. One of the 8 facts used has been taught; 7 used 


have not been taught. 


Table XXVI, Section XXVI, Page 264 shows the addition facts 


used in the multiplication within these last 7 pages of the text. 
There are 19 practices upon 15 primary facts. 
There are 6 practices upon 6 of the 300 higher decade facts 
below 39 plus 9. None of the 6 facts used has been taught. 
There are 6 practices upon 6 of the 80 higher decade facts 


beyond 39 plus 9. None of the 6 facts used has been taught. 
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Table I, Section XXVII, Page 265 and Table II, Section XXVII, 


Page 266 show a summary of the facts used in addition only in the | 


» work of Grade IV. 


There are 1875 practices upon 100 primary facts. 





There are 1022 practices upon 239 of the 300 facts up to 39 





plus 9. Eight of the 239 facts used have been taught; 231 of the 
239 have not been taught. 

There are 9 practices upon 6 of the 80 higher decade facts 
required to be known for carrying in multiplication. One of the 
6 facts used has been ta ght; 5 have not been taught. 


There are 30 practices upon 26 higher decade facts beyond 


39 plus 9 not required. None of these 26 facts has been taught. 
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Table IV, Section XXVII, Page 268 shows a summary of all of 





the addition facts used in multiplication only in the work of 







Grade IV. 


There are 1050 practices upon 99 of the 100 primary facts. 






There are 743 practices upon 112 of the 300 higher decade 


facts below 39 plus 9. 






Five of these 112 facts have been taught; 107 of tne 112 





used have not been taught. 






There are 459 practices upon the 80 facts above 39 plus 9 





required to be known for carrying in multiplication. 






One of these 80 facts used has been taught; 79 of the facts 






used have not been taught. 
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Table I, Section XXVII, shows a summary of the addition facts 


used in proving subtraction only in Grade IV. 






There are 204 practices upon 88 primary facts. 






Twelve primary facts received no practice. 






There are 9 practices upon 5 of the 300 higher decade facts 





below 39 plus 9. 






None of these 5 facts has been taught. 





stost mobsibba odd Yo prathems. s euose) .TIYKX sotsood Ra 
VE chan® af {ino nottontidua patton) 


-s799% yaomittiq SG ndqo-sectivasa 50S a3, a8 . 


a 


«90. 79h%q of bevVigoat afoat creer tte, ev! 


etosit sbhasoh seigid OO2 sit te ¢ gocuw saciiosta © ota Ss sl 


yom ah 


and 


dtiguet aeéd esd sioct 














Triangle-Book I-Pp. 225 thru 420 “Ue ™ 
Group Summary of all addition 
Red 


facts met in pro on only Table V 
in the work of Grade IV aici _. Soler for Problens 
Section XXVII 






a 


o- 8, 3. 6 8 4 8 6 St. oe 


~ 


ae | 


v 
ms 


. a —! —_ 


! 


REE Et 


testy 
a 
iP |O 
t2 
tw 
lo 
nw }pP 
pj 
zt 
lo 
hei~ 
Oo 
Xe ] 
somal 
iss) 
I 
oO | 


~l 
oo 


~~: 


Color for Examples, Black — 


dial 


— 








Mal 


ei 





p 


wiser 


ACE val) a ay 





f 





a 
; 





: 
’ ij 

— pe ee ge = ont 
| ' 
>| - 






~—— 


Be i MES ye 


ae oy mage ot ee caf 





awsidorwt set TeLOo 
" * 
. wt 
: ; 
' 
; 
’ | 
j 
i : 
e i ; et =) ~~ 
; ; 
; | 
a we 
: 
: 
aaa Ce Cn ee ee 
) = 
ae 
i ' 
a 
: 
ieecasietatednaanh 


’ 
— 


ry 
'v 
, 





- 4 
os — 
one 
: 
—. — e sna i 
: 
: 
ahd 
. ++ 


te ee Oe ey a 
; 4 _— Oe ee ee al 
SSS 


| 


271. 


Tables I and II, Section XXVIII, Pages 272 and 273 show the 
final summary of addition facts in the work of Grade IV in the 
addition drill, in proving subtraction, and in multiplication, 
whether in teaching devices, in preparatory drills or in 
examples and problems. 

There is a total of 3129 practices upon 100 primary facts. 
There is a total of 1774 practices upon 252 of the 300 
higher decade facts below 39 plus 9. Eight of the 252 facts used 

have been taught; 244 used have not been taught. 

There is a total of 468 practices upon 80 of the 80 
required higher decade facts beyond 39 plus 9. One of the 80 facts 
used, 1 fact has been taught; 79 facts used have not been taught. 

There is a total of 30 practices upon 26 higher decade facts 
beyond 39 plus 9, not required to be known. 


None of these 26 facts used has been taught. 
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Summary 
Grade IV 
1. The 100 Primary Facts. 

The total number of primary facts used is 100 
The total number of practices upon the 100 is 3129 
The average number of practices is 31.3 
The range of practice is from 6 to 115; median 27; 
mode 26; Ql, 22; Q3, 36. 
The facts receiving the lowest number of practices (6) 
are O plus 8, and O plus 9, with difficulty indices of 4, and 
4.9 respectively. (Clapp) 

The fact receiving the highest number of practices (115) 
is 1 plus 3 with a difficulty index of 2.1. 
The facts receiving the median number of practices (27) 


and the difficulty index of each are: 






3 plus 83 Dei. 665 






7 plus 8: D.I.11.7 






8 plus 6: D.I.10.8 





9 plus 53 B, De 9. 






The facts receiving the number of practices falling on the 






mode (26) and their difficulty indices are: 






O plus 1: D.I. 4.7 6 plus 93 D.J. 13.1 9 plus 7: DI. 14.2 









2 plus 83 7 pilus 7% Dot. 2.6 






3 plus 43 S, plus 32 Dad. «3.9 





4 plus 6: & plus 5: 
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The facts receiving the number of necetega. ae i (22) sa 
their difficult y indices are: 
a plue-9% Dele 3.3 
Aplus. 8: Dal.. 5.6 
5 plus 6: Dele 8.7 
7 plus 6: DeIe 81 
8 plus 9: D.I. 10.8 
The facts receiving the number of practices on Q 3 (36) and 
their difficulty indices are: 
4plus|\2: DeIe 5.2 
5 plus 43 Dele 2.23 
6 plus 5: D.Ie 5.5 
As in Grade III, the amount of practice does not follow 
the difficulty of the fact used. There are 689 practices upon the 
9 facts 1 plus 1 thru 1 plus 9, over 20% of the total number of 
practices upon the full 100 facts. This high percentage is due 
to the carrying, and is unavoidable, 
On the whole, the amount of practice upon the primary facts 
appears to be fairly well distributed: 
70% receive between 20 and 40 practices 
13% receive less than 20 practices 
17% receive over 40 practices. (Only 7 of this 177% 
outside of one's plus etc.) 
Further drill should be supplementary and upon individual 


needs. 
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Le 
f) FY | II. The 300 Higher Decade Facts up to 39 plus 9. 

There are 177 practices upon 252 of the 300 facts. 

The average practice is 7. The range of practice is from 1 to 
20; median 6; mode 1; Q 1: 3; Q 3: 10. 

Thirty-six (adi are practice;only once. 

One combination (12 plus 2) is practiced 25 times. 

Fourteen combinations are practiced 6 times. (median) 

Twenty-one facts are practiced three times. (Q 1) 

Ten facts are practiced 10 times. (Q 3) 

One hundred twenty-one facts or nearly 50% of the whole 
number of facts met are practiced between one and 5 times. 

There are 114 practices upon 138 facts not involving bridging. 

There are 633 practices upon 114 facts involving bridging. The 
ratio of the averages are about 8.2 to 5.6. Since the facts aval 
ing bridging are more difficult than those not involving it, the 
amount of practice might be just reversed to do the most good. 

In general it may be said that much additional opportunity for 
practice upon the higher decade facts must be given as supplymentary 
work to bring about the required mastery of the fundamentals for 
entrance upon the work of Grade V. This volume does not neglect 
the facts used, but might provide drill upon the remaining 42 facts. 

) wa "Suitable practice material in loose leaf or card form is 


essential if we are to provide adequately for individual differences 


and specific needs." 


























ai 


8 atq SE od qr avout shea cag a 


a 


vatost O08 oft 16 S28 acip geivsrag Te or 
od L mort ef estiorsg to aytint oft .¥ ai soit oat cumtewy 0 - 
cof 18 78 the ed bom” ia ne. bed | 
20900 ting seltgank em etost xie | 
gamit cf heortostq ak (3 ap tz Sr) ne stato 
~ (xptboa) .gonks. 0 aeskiistd ois antes dan pdmes anata 
(I 9) nants sotdd benttoatq ote etost en 
(e 9) .adnbaOL beotiogig ots stont aa! 
ofctty off to TOE “labor 10 edest onosvanows wothrant @ 


nent? @ hes ono soanted bositoerg 872 sem — 


sprizalad guivfownl Jon esoet BEL negs eostinatg #12 one ote 


aed? *\e 


gi? wenigbiad gnitvfoval etost 2i1 ocus eee shions Efe ata) 
ev fovitt eioet of eom8 23.¢ oF S.2 Vaods ete ctosiewa waa O 
oid , tt arivfoval tom daod? nat slvohilh oto Sts wit 
.bege Jaom aid ch ef Soetevas’ Jeol. od “ae oe idgernt 
aot vflauttcone fecoktihbs doum ted? bisa od uo. +2 Ler009% 
yrsdreslyque as aevig ed tars atop? obsieh totiyia oil aoed 8 
10% aleindmaiay? of dS Yo yteisem hetiupe’ ott suoda atl ‘va 


donipen fon eooh omfey ettT .¥ ébetd to stom odd mi 8.8 


.efoat SP poinkemet of? soqe filth ebivo%tg sata, been 


, 


el mut Stee 10 teed secdf ak Spivadaut oui tee%s as : 
econo ot tlh Laubivibal 10% vie sampeba ob aver ot hgh #2 





219 


























III, The 80 multiplication facts beyond 39 plus 9. 


There are 467 practices upon the 80 facts. 
The average practice is 5.8. 
The range of practice is from 1 to 14; median 6; mode 
4; Q1: 4; Q 3: 7. 

The facts receive one practice each; one involves 
bridging; one does not. 

One fact receives 14 practices; no bridging is in. 


volved. 










Ten facts receive 6 practices: 7 without bridging; 3 
with bridging. 


Thirteen facts receive 4 practices: 9 without bridging; 







4 with bridging. 


There is a total of 316 practices upon the 52 facts not 





involving bridging; and 151 practices upon the 28 facts invol- 












ving bridging. The ratio between the average is approximately 





6 to 5.4, a satisfactory distribution of practice. 
IV. The Higher Decade Facts Beyond 39 plus 9; Not Required. 
The total number of practices is 30 upon 26 facts. 
The average practice is 1.1 


The range is from 1 to 3; median 1; model; Q1:1; Q3:1. 





The facts are practiced so few times that the effect is 


almost nothing. The facts should be omitted, and the drill 








placed upon the needed facts up to 39 plus 9, especially upon 


those of the 300 facts. omitted. 
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Table I, Section XXIX, Page 281 is a comparison of the 
) : a addition facts in Book I of the Triangle Arithmetics with the 

summaries of other texts. 

The summary of the Iriquois is from the work of Miss Rebecca 
Parsons, a graduate student in the School of Education. 

The summary of the Wilson and Strayer=Upton texts is from the | 
Master's thesis of Mr. Robert Barclay. 

The summary of the Fowlkes and Goff text is from the analysis | | 


of that text by Miss Catherine G. Sheahan, a graduate student in 


the School of Education at Boston University. 
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A comparison of the summary 
of Book I of the Triangle 


Arithmetics with other summaries 
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Table I, Section XXIX 


Primary facts taught 


Used 


Decade to 39 plus 9 taught 


Used 


Multiplication facts (80) taught 


Used 


Facts beyond usage taught 


Used 


Teaching groups 


2 


Iriquois 


94 


100 


126 


60 


92 


12 


Wilson 


100 


100 


80 


80 


LO 


Strayer 
Upton 


100 


100 


LOT 


45 


al4 


Fowlkes Triangle 
and 


Goff 

100 100° 

100 100 

18 8 

264 252 

2 if: 

80 80 

2 6 

Qe ‘ee a 

8 6 


The authors assume that the 100 primary facts have been taught in Grade II 


and present, for review four groups embracing the 100 facts. 


groups may be termed teaching groups. 
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